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HAPPY NEW YEAR FROM RAYCOM!

FREE CELLULAR CAR TELEPHONE ON ALL PURCHASES

SUBJECT TO RACAL AIRTIME LICENCE APPROVAL - FITTING EXTRA £39+VAT ON MOST CARS

Save money when you
buy this top-of-the range
scanner. 100 memories,
coverage from 25-550/
800-1300 MHz, priority
channel monitor, chan-
nel lock-out delay and
auto AM/FM switching
go tomake a great pack-
age and we add further

value still.
Choose either a free broadband mag-mount or

a free mast-mount SkyScan scanner antenna
worth £14.95 and a free cigar adapter kit when
you order your Jupiter |l (and £20 off RRP!)

£299.00 .« Save £39.90

COBRA SR-925

SN

SUNESR

With coverage from 29-512MHz (with gaps),
16 memory channels, 2-speed search, high
sensitivity (0.3 mV) and 1 watt of audio this
scanner is ideal for beginner and enthusiast
alike! Raycom adds £30 worth of free antenna,
cable, plugs and sockets anddrops the price to
bring a blistering scanner package to our cus-
tomers. Call now for an information leaflet!

£159.99 .. save £30.00 |

ICOM IC-R7000

An unbeatable offer from Raycom - £30 off the
retail price and a free Bearcat handy scanner
covering 29-512MHz (with some gaps) worth
£99.95 - a total saving of an incredibie £129.95!
Can't believe it? Send SAE for an information
leaflet and offer details. Raycom Credit Card is
available - just €96 deposit and £36 per month!

£959.00 .« Save £130.00 ;

ICOM IC-3210

ICOM's popular dual bander, 25 watts on both
bands, great looking and readable display, full
duplex capability, 40 memories and input moni-
tor for instant repeater check. All you need add
is an antenna and we have taken care of that.

Regular retail prices:
Broadband mag-mount antenna

Total regular price
Raycom package price ......

SAVE £35!

Raycom Credit Card is available on this pack,
just €48 deposit and monthly payments of just
\_€18! Why wait, send for written details now!

ICOM IC-725

ICOM's latest addition to the family, the 725
gives a full 100 watts of multi-mode power and
is the second rig to use the DDS (Direct Digital
Synthesizer) system. 10 Hz steps for smooth
tuning, all mode squelch, 26 memories, and
many other features make the 725 the starter
rig for those who want more than a starter rig -
it's unbeatable value - just look!

Regular retail prices:
... £759.00
FM TX/RX (AM RX) board ..
20 Amp PSU
G5RV Yzsized antenna
Fist mic
Total regular price
Raycom package price

SAVE £116!

Raycom Credit Card is available on this pack,
just £85 deposit and monthly payments of just
\_E32! Why wait, send for written details now!

YAESU FT-747GX

HF all mode 100W transceiver, 0.1-30MHz,
with the exclusive Raycom mod improving
receiver dynamic range by 15-20 dB. Turns a
good receiver into a greatreceiver. |deal as a
base and particularly suited for mobile/marine
use with it's light weight and click-stop dial.
Save money with the RAYCOM STARTER
PACK - it's unbeatable value - just look!
Regular retail prices:

FT-747GX

Raycom RX mod

20 Amp PSU

G5RV Vzsized antenna ...

Fist mic

Total regular price

Raycom package price

C7:17/ 3 4 KL

Raycom Credit Card is available on this pack,
just £77 deposit and monthly payments of just

\_£28! Why wait, send for written details now!

YAESU FT-470

Yaesu's-new dual bander
is ex-stock at last and
packed with features -
dual display, dual band
monitor, 4 VFO's and 42
memories, power saver,
auto power off, CTCSS,
DTMF autodial and awide
range of options - SAE for
information sheet.
Regular retail prices:

FNB-10 nicad 7.2v, 600mAH
Wall charger

Soft carry case

Broadband mag-mount antenna
Total regular price

Raycom package price

Raycom Credit Card is available on this pack,
just £45 deposit and monthly payments of just
€16! Why wait, send for written details now!
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RAYCOM

COMMUNICATIONS SYSTEMS LIMITED

RAYCOM gives you more BUYING POWER

ALLMAJORCREDIT CARDSACCEPTED.BC,
ACCESS, DINERS. INSTANT CREDIT UPTO
£1000 (SUBJECT TO STATUS) WITH
RAYCOM CREDIT CARD (APR 34.5%). FREE
CREDIT ON CERTAIN [TEMS AT MRP. CALL
NOW FOR MORE DETAILS.

ORDERING INFORMATION

WE STOCK ICOM, YAESU, BEARCAT, MFJ,
BUTTERNUT, CUSHCRAFT, AEA, TONNA,
NAVICO, TEN-TEC AND WELZ AMONG
MANY OTHERS. SEND SAE FORFULL LIST.

PHONE BEFORE 4PM FOR NEXT DAY
DELIVERY BY COURIER (£15.00) - OR2PM
FOR DELIVERY BY POST (£10.00 P&P).
PLEASE ALLOW TIME FOR CHEQUES TO
CLEAR. MANY OTHER [TEMS IN STOCK.
PLEASE CALL FOR MORE INFO AND FOR
EXTRA SPECIAL DEALS!

INFOLINE 0836- 771500 5-9pm (weekdays|

OPENING HOURS 9-5.30 MON TO SAT,
LATE NIGHT FRIDAY TIL 7 PM. 73 DE RAY
GAKZH, AM GBZMP AND JULIAN.
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Toshiba 9600 1.28 |RankA774 .35 100MA IS0MA 160MA 250MA |  B9A OCB THIN 095  CHIMNEY (SK410IS Bvioe 040 | iNser o2
20% Discount on 10 or more [Rank A823 8981 s00MA 800MA 1 25Amp B9A (HASSIS 0.95 SK610A 1.50 Bvooe o004 | weaz o4
mixed belt kits SrneEZOA e eoa| 2amp315Amp SAmp BOA CHASSIS UX4 (HASSIS 135 BY208 800 033 | IN5403  0.12
Siemens Europa 7.50 , PHOCKEROON U8 URSLHASD 195 BY210 800 033 | IN5a0s 013
VIDEO HEADS 125inch Q/B @ 006 each BYA SKIRTED CHASSIS  1.25  UX7 (HASSIS 295
3HSSH 28,80 [ThO™N 1500 8.45 B9A SKIRTED CHASSIS X9V CHASSIS 0.50 Bv223 080 | W57 0.4
3HSSHA 28.50 |Thorn 1600 5.45 00 CERAMIC PINCH 085 11PGF CHASSIS 0.50 BY29B 400 0.22 | INS4CB 0.1
IHSSHB 28,50 |Thorn 3500 7.98] 250MA SOOMA 750MA 1Amp ’ d BY299 800 0.22 | (1Taa 000
IHSSN 18:95 Thorn 8000 6.95] | 5Amp 2Amp JAmp 7Amp PLUGS TOP CAPS BYX10 0.50 111923 0.15
3HSSSF 35.00 {Rg;ggg% 139 10Amp g%Al 0.85 NQVA‘; L 075 BYX25 600 1.25 b 1112002 0.10
" b JTHI ( CAT
g:gngTN 28,99 |Thorn 9600 8.50( 125 nch A/S @ 0 15 eoch B9A g:: u-!zuslﬁ);::n: Heon
‘a0 |TV11Stick 0.90 £10.00 ’ (X ZENER DIODES
IHSSUaN 3500 [TV13Stick 1251 50MA 60MA 100MA 150MA CANS y iﬁiéﬁ :'\Elllﬁﬁiiv .
o " A ACX)
3HSSV 18.98 [TV18Stick 1:33| 250MA S00MA 750MA T SAmp | B7G 0.35 SOCKET 10.00 BZX6) Senves BZY88 Series
3HSSVA 29.80 401 3amp 4amp samp B9A 0.65  4(X300A CLAMPS 5.00 015 0.20
INOUSTRIAL AND Pleose odd £3 10744 4500 | D91IOGH 45,00 | DI4200GM  75.00 | F21130GR  75.00 | M17151GVR 175.00 | M2B13LG  45.00 | M3)325GH  35.00
SPECIAL QUALITY odditional corriage 3078Q 95.00 | DI0210GH  45.00 | D16 100GH97 45.00 | F3112LD 75.00 | M21 11w $5.00 | M3l 182GV 45.00 | M38 100w 59.00
CATHOOE RAY TUBES | per fube (MEB22W 700 | DI0230GM  45.00 [ OH391 $5.00 | (F708 7500 | M23112Gv  45.00 | M311Baw 5500 | M40 120w  59.00
A smoll setectiontrom | 1CP1 29.50 | CMEIS2aw  9.50 | DI36TIGH  89.00 | ECR3S 39.50 | M7 120w 19.50 | M24121GH  55.00 | M31190GR  45.00 | SESFP3I 45.00
our stock of 10 000 1205P4 35.00 | CREI400 29.50 1 D13630GH  $9.00 | F161016M  75.00 | miatoocm 3500 ] m24122wa  55.00 | M3 191w 58.00 | T975D 75.00
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N HOUSE, SPRINGHEAD ENTERPRISE PARK  PRICE LIST
RRICETIS S SELS%%.IIB(O;HEAD RD, GRAVESEND, KENT DA11 8HD

e K 5SK7 - 1.98 872A  20.00
mra 2430 | A SELECTION FROM | «iss 298 | O0F0 51580 | youc ik ez 4vs0 | 6BKE 980 | ssLzaT 195 | by oas | 873 0.0
OUR STOCK OF Sl ' 195.00 | T2 3000 | Ole 1. 6SN7GT 1.98 %4 1.00
A1B3‘; '7-:0 11.95 | QQE03-20 vas3 12,00 | €Y7 195 | 68L8 1.18 R e 20P4 198 | B 1.00
Az 14,95 BRANDED VALVES | T TEOLSG | reas” visesrgo.es | M 040 | SBMEA18.00 | G 195 | s a0 | 1849 318.00
A2293  €.50 K767  9.00 4500 ( VP4B  9.30 " 148000 | cgng 395 | 618 1.80 | nikos 498 | 1927 25.00
A2426 29.80 | EA79 1.98 | EF183 0.78 | KT77 Goldlon | cavoz619.80 | VP41 = 4.95 | 4 040 | ca0s  9.38 | BUSGT 3.80 | 5 yg 375 | 2040 28.00
A2599 37.80 EABCS80 1.95 EF184 0.83 KT8 i00) QQVv03-10 5.80 VvR101  2.30 304 2.50 6BQ7A 1.50 6U7G 3.50 2481 39.50 2050A 8.98
A2792 27.80 | EAC91 2.50 | EF731 480 | 8 o " QQv03-10 VRI05/302.80 | 4o5a  88.00 | Jooit ol | 6UBA 180 | o4pg apso | 2050W 6.50
EAF42 1.20 | EF800 11.00 208 | Mullard 16.00 | VR150/302.80 | 4250 105.00 ; 1,45 - 4212H 250.00
A2900 11.50 1 6V6G 78
. EB3M  1.50 | EF804519.50 | \ygs : QQv0a-20 vU33 280 | 4400c oS00 | 6857  5.50 25806 1.78 | ;1 “3s.00
AJz83R24.00 98 | EF8055285.00 2 ; 6BWs 5.38 | 6V6GT 2.0 | 25p06m 2.95 -
EB41 3. o Selectron 5.00 w21 4.50 4-1000A 493,00 6WAGT 1.95 4687A 9.50
A3343 35.95 | £agy .88 | EFB06S25.00 18.00 | QQVOs-40A we1 480 | B2 3so0 | 6BW7 150 ‘ 25L6GT 173 | #5974 930
ACSP3A4.98 | Epc3s 2.50 | EF812  0.68 | krsaGEC 2780 | wrr oo | 46ara wrs | 6826  2.80 | SY6G 398 | 501 490 | 2300 TR0
AC/S2PEN EBC41 3.50 | EFL200 1.50 22.80 | QOV06-40A i w©26 198 | 6827 298 | 6X2N  1.00 | »kQ5 6.50 -
8.50 | EBCO1 1.0 | EFP6c 3.50 | KTWe1 280 | wyilacd 30.80 | WOIM 480 | (00 so0 | 6ca 195 | 6X4 180 | 33015 o.s0 | 6%  5.50
ACT22 59.78 | EBCo0 1.95 | EMSO 0.72 | KTWe2 280 | govor.s w739 1.80 | oy 44800 | 605 2.50 | 6XSGT 1.00 | 33017 o.40 | 5642  9.80
AH221 39.00 | EBCo1 1.95 | EKoo  1.50 [ KTWe3 299 | wyullara s8.00 | X2 4.80 | 750R285.00 | ecg 350 | 6X8A 225 | 3Cis 148 | B3 9.50
AM236 39.00 | EBFe0 0.98 | EL32 0.5 | A28 23 | 0Qz0a-20 X1 450 | cxiasc 608G 2.50 | 7A6 4.80 | 3o q.3s | 651 280
A0 600 | EBFE3 098 | EL3 708 | 1200 808 | mMullara 280 | X66/X65 4.98 | eimac 180.00 | SSEC 539 | 7aL7 130 | a2 ops | 5654 198
AN1  164.00 EBF83 0.93 EL34 Mul- M508  195.00 QQZ06.40 X76M 1.98 4CX2508 45.00 SOA4 "°5 786 3.50 0F(13 1.40 5670 3.25
ARPi2 280 | EBFS3 0.95-| lard POA | w514 188.00 | Mullard 45.00 | XC24  1.80 | Cx2508M i 787 2.50 E 5672 4.80
ARP34 28 | EBLI 7.80 | EL34  Sie- | Msio9 205.00 | OS7520 1.50 | XC25  0.80 ssoo | 6CA7 380 | 0 Lo | WFLM 133 | s 28.00
. EC52 0.75 | mans 3.95 | MB079 6.00 | QS9510 4.85 | xrw47 1.80 | 4Cx2s0k 6CB5  3.98 ‘a0 | XL 04 5678 7.80
ARPSS 200 | EC7o 975 | ELas 280 | Mooz 7.80 | GsSt0845 400 | yrwsp 980 | EIMAC11s.00 | 6CO6GA4.S0 | 77 S dL1e 080 | ses7 450
655 ss00 | ESY 185 | £iagmunara | Mot 333 | ostsons ees | ygioe 4CX250R 6CF6 198 | 7K7  7.80 | 30047 0.0 | 200 Ll
BT5$ ::g EC86  1.93 L36 Mullare | Meost 780 | osisomo0 118 75.00 | AMPEREX 6CG7  4.50 ;th 180 | aoPemm 100 | B0 233
g‘” -y EC88  1.95 ELss  9.00 | Meose 880 | OS150/40 700 | o eo 12800 | 6CHs 6.93 % a0 P12 1.00 | 0% 350
T113 .00 EC90 1.98 M8099 8.00 Qs1205 3.98 NeTs Eiso 4CX350A 6CL6 3.28 4 30P18  0.80 5 250
CIK  27.80 EC91 8.80 | EL4r  3.80 | LNl 350 | @si213 8.00 " F 100.00 | cclga 2.95 | 888 2.50 | 3p1g 1.00 | 57 -
CaM  17.95 ECO3  1.50 | ELe2 2,00 | g3,  79s | QU7 9.80 XR1 1602: 0 4CX1000A 60M7 298 | 8810 250 | 3py 280 | 5725 z.g
C1134 32.00 Eggg "“"g EUl :-:g M8lel  8.50 gm;g :-:g X RAZ5200) " 500‘8“-” 6CS6 0.75 | 88Q5  1.95 | 30p113 0.60 | g;g‘; :'50
C11491 ECan1oT 20 Le1 3 MB162  8.80 M s 7oi88 4cxy 6CS?7 0.98 | 8CW5  1.50 | s9p144 1.78 g
198.00 % EL83  7.80 | wmaiea s.80 | QV0G-20 29 o 478.00 | scws 800 | SEBSB 1.50 | 3156c s5.80 | 5749  2.50
ECC32 3.50 | Elga 0.95 | Mai0 4.80 | Qv0s-1008 XR1-6400A 4CX5000A Y 8FQ7  1.93 5750  1.88
C11501 ECCa3 3.80 148.00 6CXs  3.95 . 33A/158M
135.00 33 3. ELB4 Mullard | M8igs  6.80 g 149.50 1000.00 1002 1.28 19.50 | 551 295
cism 3200 | ESS¥ 3-30 450 | Mot 880 | QY3120 8500 | yo5 @95 | 4D2i-izsA’ ggj:: i:; 1W0DE7 250 | a3 ogg | 5763 680
o 8 ie- | Ms0¢4 880 Y4-2 78.00 88.00 . d . i
.50 " EL84 Sie YD1100 78. ) 10DX8 2.30 581 3.28
Com eso | 57 % | mans aso | Mem aso | 19500 | viioazso | o 12500 | SOds e | WO 00| A A% o5 ok
CK1006 3.80 | quality 2.85 | EL85  4.80 | Lo oy 11000 | YJI06C 4GS7 225 | DKe 1.80 | 10EW7 2.85 | 35667 200 | 5829WA 6.80
CK5676 6.80 ECCe2 0.88 | EL86  1.78 | o0 3s0 | R0 4.00 265.00 S --- | epas @80 | 10F1 195 | 35 1.95 | 5840 3.50
CV Nos prices’ ECC82 EL90 1.78 ME1401 980 | R18 2.80 YL1060 4GV7 2.2% 2130 10GKs  1.98 325GT 3.50 5842 11.00
on request Philips 1.95 | EL91  4.50 | e 20.80 | RG1I-240A 195.00 | «C6A  2.95 SB%GAB 150 | 1op1e 280 | i ges | 47 1098
D3A  27.80 ECC83 0.95 ELs5  1.73 MHLDS 4.00 14.50 YL1070 4KT6 1.80 4B 3.8 11E3  55.00 40KDs 5.80 | 5863 98.00
D63 1.20 EL152 15.00 | Mp25 198.00 | RG3.250A 6.80 195.00 | 4785P 180.00 { 6DW. SO | IR3  5.80 5873 9.50
DA#1 22.80 EL360 .75 | Ms® 880 | RG3-1250A YL1071 AX150A " 35.001[ SESIT 893\ | ons 308 || n oo | sess  13ies
DA42 17.50 NEW 9s | Mue  aiso 35.00 195.00 | 4X150D 58.00 | 6EA7  2.80 " hed 800 | sssa 39.50
i ECC83 ELs00 1.9 i RA3-250 18.00 1 4X500A 380.00 | gEA8 2.50 | 12AD6  2.50 | a5 1.50 ¥
DAY  4.50 ELs04 1.93 | N7 1280 . YL1290 65.00 12AE6  5.50 5899  4.50
DAF9t  0.98 SPECIAL ELs09 s.2s | N8 9.88 | RR3-1250 420 | 10D 980 L cemg 350 i soBs  1.98 | o g
o8 Low cross X OA2 1.80 35.00 n j SA152M  9.00 | gg,7  o.88 | 12AH7GT 50C5 0.98 .
DAF96 0. A EL509 Mul- Z300T 8.00 5A163K 10.00 408 5965 2.18
DC70  1.78 coupling Jard 7.50 | OAawa 280 | SNME12 38.00 Z32C 12,00 sa17ok  e.as | 6EM5 250 12aL5 .00 | 50CD6G 1.98 | 200 g
’ 7 0A3 2.50 | S1042K 10.00 h - SEM7 2.50 | 12aT6 1.75 | SOEH5 1.30
DC%  3.50 , EL519 6.95 SC1/1300 8.00 2359  9.00 | 5A-180M 9.00 6058  2.50
o Low noise 0B2 1.80 - 70U  9.80 g 6EUB  1.75 12AT7  1.80 50JY6  2.95
DCX-4-5000 EL80Z 3.63 OB2wA 2.80 | SP61 3.50 Z . SA-206K 10.00 6060 2.28
g . Zr59  15.00 - fEV7 2 a8 12AT7TWA 53KU  4.80
25.00 Low mic- | EL821 6.98 | ¢y 2.80 | STves0/40 58-110M 10.00 | EEME T OR 0 s0 | 6072 6.95
DET16 28.50 rophony EL822 12.95 | o i 11.98 28030 1893 | 58-254M 11.80 Y Eonipsey 6080  8.50
| 03 2.80 . o0 17185 : so | 6F1 200 | 12au6 150 | 75C1  4.30
DET18 28.50 ELL8O 22.50 | OMa 2.80 | TB2-5/300 5B-255M 11. 88 6080WA 9.50
DET20 2.50 £3:50 EM34 12.50 | OmsB 3,00 9500 | ZAO0L 180 | spaseM1s.00 | SFs 880 | 120UT 083 | 80 4801 132 10.80
DErs BRicn Brimar 2.45 | EMS3 168 OMehy o 82300 s Tt 'moo | ozt | s 300 | 12av7 230 Bl o oz, 230
K = d ORP43 2. : 4 . 14 9.50
DET24 27.80 | ECC83 §::§§ ;_:: ORPs0 398 | TBA-750 Moz 980 | sco2 12500 | 6F14  1.00 124X4GTB 0 | B5A1 80 e %
Philips 1.95 P61 2.50 118.00 ; sCLea 2.80 | 6F17 275 O9s | 85A2 295
DET25 22.00 4 EM87  2.50 ZM1028  7.98 o | 12AX7 0.9 6155 72.00
DET29 32.00 | ECCB3 2 1800 | Pl 2.80 | TBo-2000 ZMioa1 1400 | SJT80E gr2s  0.82 | 12axrwa AV 1780 | 616 128.00
DFor 1.80 | Siemens2.so | ENS - PABCE0 0.95 4s0.00 | ZMIOH 1900 195000 | 6F24  1.28 2.50 | %G1 3.80 | 200 T
i gcces 1.80 | EN' 223 | poes  o7s | TBL2300 y sl 208 | 6F25  1.25 | 1paxys 7.98 | 90CG 17.50 g
DF32  1.80 J EN®2  4.50 ave.00 | ZM1084 10.00 s 6156 3.20
ECC86 2.75 BCBS| 078 ZMn75 680 | SR4GB S8.50 | 6F28  1.25 | qoaY7 395 | 90CV 17.50
DFo6  1.25 . EYs1  0.80 7 10 | TBL2-500 - . 28 6183 4.50
DFe7 128 | ECCes 1.35 780 | P&t es0o | ZMN77 900 | sRiGY a@s | 6F32 1. 12844 4.0 | 91aG  9.00 [ 2158 248
Don 330 | Eoow yso M 72| sow wa | e | GG %0 | SANG/3SS | oo s | ek 30| mac amoo | S48
DHe3 1.80 | ECC91 200 | gvg, g | pccss 088 3800 | ZM1263 400 | 574 893 - 13BoA ao8 | oAV 28 6360  4.50
ECC189 2.80 C g 4s. 1A3 4.50 5T8A  1.95 | 6FH8 15.00 ; 95A1  6.50
DH77  1.80 | ECC EYs3 150 | Pccss 070 | TS 4800 | Lo, g 4G 480 | 6FL2 450 | 12BL6 175 | 55p, 400 | 6385 14.80
DKg1  1.20 | ECCe01S Eves 593 | PCC o070 | TT2 5U1 12BR3  1.95 6442  78.00
DK32  1.50 695 | Evaasr oes | PCCies o0 | TTz2 3980 | 1AX2 380§ g,.cp 480 | 6FQ7 480 | 1R, S30 | wect 250 | SE TECH
O35 2580 | ECCe03s Eves  o.9s | PCCws o070 | TTio esoco | 19Z 2383 | syvag 280 [ 6GES 3.9 | SR70 oo ) 15082 €S0 | 25 ool
DL63  1.80 .95 Evo1 a'so PCC806 ©0.80 | TY2-125A B3GY 198 5W4 4.95 6GHBA 2.50 12CA5  1.98 150C1K 9.00 6550A GE
DL70 2.80 | ECC804 0.80 | cyonos gy | PCES2 080 ‘:’05-00 1B35A  48.00 | 5X4 493 | 6GJ7 085 | 150x5 495 | 15002 2.50 13.95
DL73  2.80 ECC20007.95 | cyaoo’ 70 | PCF 088 TY8-600 1K3 280 | 5Y3GT 3.30 | 6GK6 3.95 12DQ68 3.50 | 150C4 280 | . [Tl
Dlor 398 [ EcFe0 148 [ 7n® (og | POFE2Z 080 | 38090 | st 280 | 523 480 soMs 283 | 1Dwaa 30 | teseT 180 | 70, 1008
DL92 " 1.80 | ECFB2 1.50 | g5 389 g - ) oo | P2 2800 | 524G 2.0 | 6GS7 2. 12026 3.9 21 25 -
. PCFes 120 | U26 - 6Gve 0.95 | 121 19.80 | 2300 13.00| 9 y
Dlaa 180 | ECF86 1.70 | £241  3s0 | horee 128 | uss aso | RS 180 | 530L2 0.70 - - 7025 2.80
! ECF200 1.83 Y y Y 185 1.80 6A203K 9.00 6GW8  2.80 12614 38.00 2310 15.00
DLSTs 10.00 | ECF2 183 | E20 O78 | Poraw 10 | LT 895 | e wso f a7 D95 | sove aws | 1266 198 | Sonugsace | 1S 698
DM70 528 | ECF801 0.85 | 50, ¢'sg | pcreor 138 | Uso 300 | 1U4 Tia | 68 2.50 | 6GY6 2.0 | J5C0C Ses | 307 o800 | J0F To00
DM160 6.50 | ECFo04 6.80 | cuiro 'wo | PCFo2 085 | Ue2 3.00 :225 280 | 6487 450 | oM 9.50 | [0)7GT 380 | 3A 1%.00| o0 ool
DOD-006 ECFE05 2.80 | geik goo | PCFEs 13 | Uter 070 | 08 gy | 6ACTWA2.00 | SHEGT 280 | 5075 oigg [ 8728 89.00 | ;.00 a0
79.80 | ECF806 Gio0amees | PCFws 100 150 | 2astsa 1180 | 6AGS 280 g:?; 358 | 12k7GT 150 | 705A 125301 2o 8s0
OY51  1.80 10.28 ‘ PCFo08  1.28 . Sha as0 | 6AG7 250 - 12KeY 1.95 | 713A  25. o) a0
Dves/s7 083 | ECH3 430 | G220 909 PCHao 190 | Usm 3o | 22 evso | saMs 380 | s 230 | ik 198 | 72w 73.00 L sed
Dvso2 0.88 | ECH4 4.50 | SSy0p 17.50 - : 2% 7000 | 6AJ4  3.80 - 1 d " 100
i 80 | uaBCso 1.00 6HS6  4.98 | 12SA7GT A 275.00 | 7% -
ESSL 49.50 | ECH35 3.80 | <cy0ap o 3 2C398A 39.80 | 6AJ7  2.00 725 d 80
CLes 078 | UaFaz 198 6HS8  2.95 1.95 A 78 1551 :
ES0CC 19.80 ECH42 1.50 17.50 POLES  0.80 UBCAl 3.8 2C40  37.00 6AKS  1.98 3 B 726 75.00 7581A 11.95
- i SG7 4.78 15.00 Q
80CF 12.80 | ECHe1 1.78 BCor .80 | 2042 2080 | sake 2.80 | 6HZ6  3.50 | 12 801A X y
Eoor 1880 | Eovey 150 | GO/ om0 | DB 085 | Lok owes | X0 8000 | gais g5 | 644 218 128K7 188 | Gy qaes | 75 13.00
ESOL 29.50 | ECH84 1.00 | opnn™ PD500  8.93 | UBFEI  1.00 323‘ f:‘g 6AM4  3.28 | BJSGT 2.80 | el T 805 59.00 | S0, gos
EBICC 8.50 | ECH200 1.80 97.50 | PEN2s 200 | UBL2t 2.9 202‘5 228 | 6AM5 450 | 6J6 2-°g 185 | 87 3.50 | 700" s0.80
€81l 12.00 ECL80 0.80 GDBE6W 6.00 PEN4D 3.00 | UC92 2.50 DWW 318 6AM6 1.98 | 67 4.1 125W7 3.80 | 81 15.00 | 2.0 8.50
EE2CC 4.50 | ECLBZ 1.00 | prisgy PENss  3.00 | UCCM 070 | 50" epoo | 6ANS 480 | SI7G 4.3 1 j55y; 450 | 8124 3800 | J.00  gra
EB3CC 4.80 | ECL83 2.50 s.00 | PEN4DD3.00 | UCCBS  1.00 | o0 Togl | GANsA 4.80 | 6JBEA 9.80 | 5, ygs | 813 Philips 8156 9.95
EoaF 350 | ECLB4 100 | o, g50 | Pens 200 | UCFE 100 | D00 o i0p | 6aQs  1.78 | SJESC 9.50 | 13p; 320 38.00 | .00 om0
ES6C 9.80 | ECLES 095 i PFL200  0.98 | UCH21 2. 25 8900 | 6AQ8 1.30 | 6JM6  9.50 | 13DE7 250 | 813 27.50
GN10 15.00 UCH41 280 A 2.5 18042 10.50
E8BC  7.98 | ECL85 1.0 | Gpioc a0 | P13 178 | SGH Sos | 2<% 9S00 | eaRs 8.95 | 6JUBA 250 | 13DR7 2.95 | 08 2280 | oof ooy
ESSCC 3.80 | ECLE0S 005 | GoioC qe.50 [ P13 190 | yCusr 193 | 2Kz 20000 | ASs  1.50 2.1(57660 250 | BEL 4S50 | smA 98001 Lt ggg
EB8CC-01 EF37A  2.80 | ~ciod 92°00 4 i uctéz g ([ 2% es 6AS6  2.50 00| Nee aso | 845, 5930| cegs  2s0
6.95 EF22 3.50 GS12D 12.00 PL82 060 | 'lgy 280 2K56  280.00 6AS7G  4.50 6K8G 3. byt 3130, B866A 8.50 8417 8.98
£88CC EF39  1.80 g PL83 082 | pp," 228 | 20RA 800 | g7 g98 | 6KD6 10.80 130
Wivoses | Eo ya | SUC 8% | AN er | b da | e | G 13| oo ses | N, 83
E90CC 7.93 4 ! : : UFBD 4! - 6AU4GT 2.98 -
Exr 798 | Erao ase | GUso trso | pior was | Ui 130 | sanose rico | EAUIGTEES | Ciioc 380 | liv 295 W CALLERS WELCOME
EoG 3o8 | EFse 480 | 103 2400 | PLswo  ams | UFSY 200 | i 1180 | 6AUs  1.80 | GLEGC so | 1L 040 Ml OPEN MON-THUR 9AM-5.30PM
2 % | EFss 498 | Sluiies PLsig 498 | b i Jansss 780 | 6AVe 1.98 | USA 9. 17A8  3.50 FRI 9AM-5.00PM
0L 18.80 | EF70 .20 - vas0 | PLae  eoo | Uit 308 | awmn 7iso | eawsa 350 | 6L6GT 3.50 | 17ax4GTA . .
E:w(L:c . EF72 380 | o0, Tg'so | PLeceT 380 | yrol  ogg | 3A167M 10.00 | GAX4GT 1.95 | 6L7 3.50 1.95 24-HOUR ANSWERPHONE
1050 | EF73 3.0 | Gyapp g50 | PL0 288 | yus  aso | A 395 4 eavse 1es [ 0118 38 | 78ED 209 SERVICE*
E150F 4.80 | EF80  0.55 32 . Uue  eoo | 3As 1 6AZ8  4.50 -
Ee2cc 9.00 | EFs3 398 | S22 430 | pva3 050 | 7 gog | 35 430 | g 250 | 6L 2.30 VEWS 1.80 ACCESS & BARCLAYCARD
Eig6F 8.0 | EFss  0.88 [ Joob o0 PYS! 070 | yus o0 | T2 338 | gayp  q98 | 6LD20 1.5 | 1UIE8 2.5 PHONE ORDERS WELCOME
EIBACC 7.80 | EFSS 250 | G73; 4iso | pvey oro | Urd 380 f B 000 | 68Ac  1.80 | 6LF6 4950 | s 3is0 UK ORDERS P&P £1
E235L 12.50 | EF86/CVA4085- y &) 1 Uves o0 | 828 ’ 6BA7 4.50 | 6LQ6 980 | [ FC Sag ADD 15% VAT
E280F 19.50 s.00 | HBC% 1.95 | Pvea  0.95 | y350/1k o 1350 | sBasa 3iso | P2 200 | (FNE. PLEASE
E283CC eres 1m0 | MA 330 b DrOA o 2s000 | 3% %o | eBCe 1.80 | 607GT 1.50 2.50 | EXPORT ORDERS WELCOME
1200 | gFor 198 | k1oc 7000 | Prem  ols | VEAA'K . 0o | acx000a7 68R3 2.9s | BR7 3.8 | 498Gs 3.50 CARRIAGE AT COST
Ezsecc" so | EF92 215 | kT3sc 3.80 | 083300 7200 { ok 65000 | 6BES6 1.3 ggrAHe 12-:2 :ggg :'38 PLEASE SEND YOUR
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ON THE COVER

On the front cover this
month are, from left to right:
the Kenwood TH-25E 2m and
TH-45E 70cm FM hand-held
transceivers.

Key features include a
large, easy-to-read LCD; wide
range power supply, tone
alert system, fourteen-chan-
nel memories with lithium
battery back up; built-in auto-
matic battery saving circuit;
rotary encoder selector; auto
power-off and scan functions;
and many others.

Both rigs are powered by a
5W RF output power supply.
Also available is a wide selec-
tion of optional extras.

The TH-25E costs £238.00.
The TH-45E costs £269.00.
Both prices include VAT.

For further information
contact Lowe Electronics Ltd,
Chesterfield Road, Matlock,
Derbyshire DE4 S5LE. Tel:
(0629) 580800.

The PEK-1 electronic keyer
from ProElectronisthefirstin
a range of professionally
designed and tested PCB
modules for the radio
amateur.

Assembled on a high-qual-
ity CAD designed PCB,
measuring only 74 x 61mm,
the keyer can be built into
existing equipment or, with
the addition of a case and
connectors, form a stand-
alone unit.

The PEK-1 electronic keyer
can be used with single or
twin paddles, offering fea-
tures which include dot and
dash memories; built-in
speed control; sidetone out-
put; and low power consump-
tion. Both solid-state VMOS
and relay outputs enable a
wide range of transmitter
keying options. The PEK-1
costs £22.00 including VAT.

For further information
contact  ProElectron, 35
Cromwell Road, Cheltenham
GL52 5DN. Tel: (0242) 571223.

ELECTRIC CIRCUIT TESTER

Longs Ltd have announced
a new range of electrical

circuit testers, the ME3060
and ME3020. These digital
voltmeters, made by SOAR,
are revolutionary because of
their compact size and ease
of use.

Top of the range is the high
speed ME3060 which has a
bargraph display for fast,

accurate readings. It has a -

battery life of over 250 hours
and an automatic shut-off
safety function.

Like the ME3060, the
ME3020 is-fully protected up
to 450V rms.

The ME3060 costs £35.08.
The ME3020 costs £23.58. Both
prices include VAT and
postage.

For further information
contact Longs Ltd, Hanworth
Lane, Chertsey, Surrey KT16
9LZ. Tel: (0932) 561241.

Watts International have
introduced their new range of
Feller C19 high voltage plugs
and sockets. They are rated at
16A, 240V and are ideal for
high power applications,
especially with equipment
using three-phase power.

For further information
contact Watts International
Ltd, No 4 Phillips Business
Centre, Terminus Road,
Chichester, West Sussex
PO19 2UL. Tel: (0243) 533479.

New to Electronic and Com-
puter Workshop Ltd is the
Brisk Ten, a hand-held digital
multimeter with automatic
and manual range selection,
including facilities for diode
and continuity testing.

This multimeter incorpo-
rates the standard 32 digit
LCD to a maximum reading of
1999 and features autopolar-
ity, over-range and battery

warning indication. its
accuracy is to = 0.5% reading,
+ 4 digits dc.

It will measure inthe follow-
ing ranges: voltdc, 200mV-2V-
20V-200V-1000V; volt ac, 2V-
20V-200V-750V; amp dc-ac,
200mA-10A; resistance, 200
ohms - 2k ohms - 20k ohms -

VEL

200k ohms - 2Mohms -
20M ohms.

The Brisk Ten has a battery
life of 300 hours continuous
operation, and measures
100x85%x29mm and weighs
250g. It is supplied with a pair
of test leads, spare fuse and

instruction manual. The
multimeter costs  £69.00
including VAT.

For further information

contact Electronic and Com-
puter Workshop Ltd, Unit 1,
Cromwell Centre, Stepfield,
Witham, Essex CM8 3TH. Tel:
(0376) 517413.

[ JAMMING |

BBC World Service broad-
casts in Mandarin to China
are being jammed by the
Beijing authorities since
June 1989, the BBC have
confirmed. This comes at a
time when jamming from all
other Communist countries
has ceased.

Interference with BBC
Mandarin broadcasts takes
the form of steady low fre-
quency noise about 25% as
strong as the programme
itself. The interference starts
a few minutes before trans-
missions begin and stops
shortly after they end.

The Torbay Amateur Radio
Society meets every Friday at
7.30pm at the ECC social club,
Highweek, Newton Abbot.

The society's programme of
events for January inciudes
club nights on the 5th, 12th
and 26th. On 19 January there
will be a construction com-
petition.

For more information con-
tact the club secretary Walt
G3HTX, tel: (0803) 526762.

The South East Kent
(YMCA) Amateur Radio Club
meets every Wednesday at
the YMCA, Leyburne Road,
Dover, for an 8.00pm start.

On 10 January G4HXE will
be giving a talk on TVI - the
Problems and Cure. On the
17th there will be a Natter
Night and committee meet-
ing. On the 24th G42MQ will

»
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All the |atest
news, views, comment and
developments on the amateur radio scene

be giving a talk about the
Early Days of Television. A
Natter Night will be held on
the evening of the 31st.

For further information
contact the club secretary
Brian Joyner G3ZYZ, tel:
(0304) 852533.

The Wimbledon and District
Amateur Radio Society meets
on the second and last Friday
of each month at 7.30pm at the
St Andrews Church Hall, Her-
bert Road, London SW19.

The programme of events
for January includes a Night
on the Air on the 26th.

Education Centre, Haverford-
west, Pembrokeshire, Dyfed.
The club would like to hear
from anyone in the area who
has an interest in amateur
radio.

The club organises lec-
tures, informal tatks, demon-
strations, RAE classes and
Morse practice exams. It also
arranges visits to rallies etc.

For further information
contact Martin GW8BZMU
QTHR, tel: (0439) 764009.

The Taunton and District
Amateur Radio Society has
announced the following

and third Friday of each
month at 7.30pm at the Base-
ment, County Hall, Taunton.

For further information
contact the club secretary W
A Lindsay-Smith G3WNI, tel:
(0823) 680778.

The Mansfield Amateur
Radio Society meets on the
first and third Thursday of
every month at 7.30pm at its
new venue: the Polish Catho-
lic Club, Windmill Lane, off
Woodhouse Road, Mansfield.

For further information
contact the club chairmanJM
Coates G4GYU, tel: (0623)
27257.

Chappell GOBWB, 221 Hud-
dersfield Road, Shelley, Hud-
dersfield HD8 8LJ.

For further information
contact the club secretary,
Darran Chappell, at the above
address.

The Verulam  Amateur
Radio Club meets on the
second and fourth Tuesday
every month at 7.30pm at the
RAF Association Headquar-
ters, New Kent Road, St
Albans, Herts.

On 9 January there will be
an Activity Evening. On the
23rd at 8.00pm GOBZS will be
giving atalk entitled Avionics,
from dc to Light.

For further information

For further information newly appointed officers.
contact the club secretary They are: E A Hayden
Steve Cook GBCYE, tel: 01-541  G4LZU, chairman; W A Lind-
1682. say-Smith G3WNI, club

secretary; and J Collier

The Pembrokeshire Radio G1AKZ, who is the club
Society meets every Monday treasurer.

at 7.30pm at the Further The club meets on the first

The Denby Dale (Pie Hall)

and District Amateur Radio contact the honorary secret-

Society has recently ary Andy Ince, Cottage No 1,
announced its new Rounton, 28 Nascot Wood
correspondence address, Road, Watford WD1 3SD. Tel:
which is as follows: J D (09277) 62180.

WOOD & DOUGLAS?
YES, WOOD & DOUGLAS!

We're stil around and going songer Ihan evert Despite the fact that it is neorly 24 months since we
iast advertised, we still receive a reguior fiow of orders for owr wide range of amotewr radio kits.

Why hlde our Ilghi under a bushel?
8 the many amate spotted the toct that we
mamuotumqwlwm rodio products that could make their busy
lives that much simpler. The result is o £1M
equipment In the OFM, broadcast and securtty indusiries and

people.
$o why advertise now?
To update our lalihiul followers that we have moved
Not just 1o any foclory, but 10 0 unique. t
production space,

square feet of
Where Is 1?

From the oddress # looks 0 long way from Youngs indusiriol Estate but In fact it is just over the county
boundory. less than @ mile and a halt distance. The phone numbers should aiso be noled as these
have recentty changed.

¥ you would like 10 know more about W & D, our
a large pe for @ Qur many yeoars Of experience in amateur
mwmmmnwmmmmamm»myw

needs.
Lattice House
Baughurst, Basinstoke

Hants RG26 5LL
Tel:- 0734 811444 Fax:- 0734 811567

for 20

then send

ducts, either or

| WOOD & DOUGLAS |
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CENTRE ELECTRONICS

* EDDYSTONE ORIGINAL WORKSHOP +
INSTRUCTION MANUALS »*

Here are just a few examples of the ones avallable:

Models EC 938 @ £7.50 each, models 1000/1, 1002, 1004 @ £4.00
each, models 1570, 1590, 1830, 1837, 1838 - @ £4.75 each, models 990R,
9908, 1990R, 19908, @ £5.50 each. Prices include post & packing - UK
only. Overseas enquiries welcome. Please enquire about other
models not listed ALSO about the limited quantity of NEW spares
that we have in stock for many Eddystone Receivers including Dial
Plates, Knobs, Transformers, Valves and many other service parts.

EA12, 7708, 770R, 880, 830 EC964 @ £8.00 each; 960, 910, 770U @ £6.00
each; 730, 850 @ £5.00 each; 920, 504, 640, 680, 358, 950, 930 @ £4.00
each; 940, 909, 556, 659, 750, EC10 @ £3.50 each; 888, 840, 870, 820, 670,
730/1A, 740, 720, EB37, EB35 @ £3.00 each.

* EDDYSTONE RECEIVERS ALWAYS IN STOCK *

CEOCI:'gPLEETSE VALVE PACKS AVAILABLE FOR ALL COMMUNICATIONS
RECEIVER

EDDYSTONE, RACAL, RCA, MURPHY, MARCONI, ETC

ALSO PACKS FOR TEST EQUIPMENT

PLEASE ENQUIRE FOR PRICES

Callers welcome Thurs, Friday, Sat.
Hours 10am-5pm.

345 Stockfield Road, Yardley
Birmingham B25 8JP
021-706-0261

Good prices paid for any Eddystone spare parts, recelvers,
equipment etc.

please mention AMATEUR RADIO when replying to any advertisement



A USER REVIEW

The RA 117E HF Communications
Receiver is the second ‘classic’ receiver
| have reviewed and, believe me, it is
some receiver. Nostalgia is in fashion
these days so bearing that in mind, this
rig-which was arguably the Rolls-Royce
of receivers in its day —~ might be of
interest to readers.

As you will see from the specification
shown in the Table, the RA 117E has
nearly everything you could want, even
though the rig is nearly thirty years old.
Its design offers high selectivity and
stability, and the rig was manufactured
by Racal Electronics Ltd in the early
1960s.

Physically it is as solid as a rock,
weighing some 62Ib. The chassis and
major modules are of cast construction,
which ensures maximum rigidity and
excellent electrical screening. The
receiver is suitable for both bench and
rack mounting; and the dimensions of
the %in thick front panel conform to the
requirements for mounting in a standard
19in rack.

Description

The circuitry of the RA 117E works in
the following manner. The set has an
input impedance of 75 ohms for all
positions of the AERIAL RANGE switch,
except WIDEBAND, where the input
impedance is 2000 ohms.

The antenna is tuned by a capacitor
marked AE TUNE on the right-hand side
of the front panel. This capacitor is
switched out of circuit in both WIDE-
BAND positions. The antenna circuitry
also features a five-position attenuator,
covering a range of 0 to 40dB. The set,
therefore, can be connected to most
types of antenna and still have an
excellent match.

Input signals of between 0.98 and
30MHz are fed via the RF amplifier and a
30MHz lowpass filter to the first mixer
(see M1 on the block diagram shown in
Fig 1) where they are mixed with the
output from the first Variable Frequency
Oscillator VFO-1 (labelled MEGAHERTZ,
knob B). This oscillator has a frequency
range of 41.5 to 69.5MHz.

The first IF stage is, in effect, a
bandpass filter tuned to 40MHz +650kHz.
Therefore, according to the setting of

VFO-1, any spectrum of signals 1MHz
wide which exists in the 0.98 to 30MHz
range can be mixed in M1 to give an
output which is acceptable to the first IF
bandpass filter.

THE RACAL RA 117E
'HF COMMUNICATIONS
RECEIVER

The next feature is that of the harmonic
generator and the first mixer. The output
from a 1MHz crystal oscillator is con-
nected to the harmonic generator and
passed through a 32MHz lowpass filter,

Frequency range  1-30MHz

Stabitity

temperature
Input impedance

18dB S/N ratio
Intermodulation

Cross-modulation

Specifications of the RA 117E

After warm-up, overall drift is less than 50H2/hour under
conditions of constant supply voltage and ambient

1. Wideband 2000 ohms approximately
2. Wideband 75 ohms
3. Five double-tuned circuits, 75 ohms

(a) 1-2MHz (c) 4-8MHz (e) 16-30MHz
(b) 2-4MHz (d) 8-16MHz
Tuning Effective scale length of approximately 145ft, ie, 6in of scale
length corresponds to 100kHz. Frequency increments remain
constant over the entire range
Calibration A 100kHz signal is derived from a 1MHz crystal oscillator
having an accuracy of 5.0 parts in 10° provides checkpoints at
100kHz intervais
Sensitivity A1A reception: bandwidth 3kHz; 1.V for 18dB S/N ratio

F2A reception: 30% modulated, bandwidth 3kHz; 3uV for

More than 100dB down for interfering signals at least 10%
removed from wanted signal

For wanted signal ievels between 3uV and 1mV, an
interfering signal 10kHz, removed and modutated 30%, must
have a level greater than 50dB above that of the wanted
signal to produce a cross-modulation of 3%. The ratio of
wanted to unwanted signal is improved up to 10% off tune at
the rate of 3dB percent

Blocking With similar conditions to those for cross-moduiation, an
unwanted signal F2 must be 60dB greater before the audio
output of the wanted signal F1 is reduced by 3dB due to
blocking

Selectivity Six alternative |IF bandwidths are obtained via a selector
switch. Filter details are:

-6dB -86dB

1. 13kHz 35kHz

2.6.5kHz 22kHz

3.3.0kHz 15kHz

4. 1.2kHz 8kHz

5.0.3kHz Less than 2kHz

6.0.10kHz Less than 1.5kHz
Bandwidths five and six are obtained with crystal lattice
filters; differences in centre frequencies of these bandwidth
settings do not exceed 50Hz

IF output 100kHz at 75 ohms impedance.

8 please mention AMATEUR RADIO when replying to any advertisement
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then mixed with the output from VFO-1in
the harmonic mixer. The mixer provides
an output at 37.5MHz which is amplified
before passing through a bandpass filter
tuned to 37.5MHz, having a bandwidth of
+150kHz. Because of this filter the
setting of VFO-1 is restricted to an exact
number of megahertz plus 37.5MHz in
order to give an -output which is
acceptable to both the filter and ampli-
fier. Consequently the first VFO must be
tuned in 1MHz steps.

The 40MHz first IF signal is mixedin the
second mixer (M2, see Fig 1) with the
37.5MHz output from the harmonic mixer
to produce an output consisting of a
1MHz spectrum in the frequency range
of 2-3MHz; this being the second {F.

The input to the third mixer is
preceded by a pretuned bandpass filter.
The output from this filter is mixed in the

third mixer (M3) with either the output
from VFQO-2 (labelled KILOHERTZ, knob
A), or an external signal within the
frequency range of 3.6 to 4.6MHz to
provide the third IF of 1.6MHz. This
1.6MHz IF is mixed in the fourth mixer
(M4) with the 1.7MHz output from the
1.7MHz oscillator/amplifier to provide
the fourth and final IF of 100kHz.

The final IF stages are preceded by
crystal lattice and LC filters which
provide six alternative bandwidths. A
separate signal and Automatic Gain
Control (AGC) diode are used, and
alternative switched time-constants give
optimum conditions for either telegra-
phy or telephony. There is also an

additional IF amplifier to give an
independent output at 100kHz, if
required.

Two independent audio stages are

IF output

Image and
spurious
responses
Noise factor
BFO range
BFO stability

Better than 7dB
BFO range +8kHz

Automatic gain
control

Discharge 1 second .
With 13kHz bandwidth, response remains within +4dB from

2. Two 'phone sockets in parallel on the front panel
3. Three independent outputs of 3ImW at 600 ohms at rear of .

4. One output of 10mW at 600 ohms. Preset level is

Note: The two 'phone sockets are connected across one of

Automatic gain Short: Charge 25 milliseconds
control time Discharge 200 milliseconds
constants Long: Charge 200 milliseconds
AF response
250Hz to 6000Hz
AF output 1. 2.5in speaker on front panel (switched)
chassis
independent of AF gain control setting
5. One output of 1W at3 ohms
the 600 ohms, 3mW outlets
Distortion Not'greater than 5% at 10mW output, 1000Hz
Not greater than 10% at 1W output, 1000Hz
Hum level

Noise limiter
Meter indication

Power supply

Dimensions Helght

For rack mounting 10.5in (267mm)
Fitted cabinet 12in (305mm)
Weight

Rack mounted 621b (28kg)

in cabinet 92ib (42kg)

Environment

Level 0.2V approximate with automatic gain control in
operation. Two outlets in parallel are provided

With wideband or tuned input, external image signals are at
least 80dB down. Internally generated spurious responses
are less than 2dB above noise level in all cases

With constant ambient temperature and supply voltage, drift
after warm-up does not exceed 50Hz. For input level
variations from 10V to 1mV, BFO drift is negligible

An increase in signal level of 20dB above 1mV improves the
S/N ratio by 18dB. An increase in signal level of 100dB above
1mV increases the AF output by less than 7dB

With AF gain control at maximum, the hum level should be no
worse than 40dB below rated output (1W)

A series noise limiter can be switched into operation to
provide limiting at modulation levels exceeding 30%
Alternative switching for indication of signal carrier level. AF
output level or 'S’ meter indication

100-125V or 200-250V, 45-65Hz.

Power consumption is 100W approximately

Width Depth
19in (482.5mm) 20.125in (510mm)
20.5in (520mm) 21.875in (556mm)

Operating temperature range 0°C to +55°C
Storage temperature range —20°C to +70°C

by Ken Michaelson G3RDG

provided for either line output or
‘phones and internal loudspeaker. Each
stage is provided with a level control. A
crystal calibrator is incorporated to
enable the scale of VFO-2 to be checked
at 100kHz intervals when the VFO switch
is set to INTERNAL. These checkpoints
are obtained from a regenerative divider
controlled by the 1MHz crystal oscillator.

Audio signai

The audio signal is applied to the
control grid of V23B (a 12AT7 or ECC81)
via the AF GAIN control. The output
transformer provides four separate out-
puts (1W into 3 ohms) and three windings
supply 3mW into 600 ohms.

The noise limiter circuitry does not, in
my opinion, compare with the circuits in
modern sets, but this is to be expected; it
is a series circuit designed to operate at
30% modulation. When noise impulses
corresponding to high modulation peaks
appear the voltage across the noise
limiter diode V21 (a 6AQ5 or EB91)
changes from negative to positive,
causing the diode to stop conducting
and open-circuiting the AF signal path.

The receiver does not have upper or
lower sideband as we know them today,
but it has a Beat Frequency Oscillator
(BFO) which can be adjusted with the
panel control to either plus or minus the
frequency being received when the BFO
is switched into circuit. This means that
the operator has to adjust the required
pitch of the SSB signal to hear intelligi-
ble speech.

Toreceive lower sideband the BFO has
to be on the minus side and upper
sideband the positive side. You can
check the operation of the BFO by
switching the bottom control, labelled
SYSTEM SWITCH, to CHECK BFO. The
same control switches the AGC IN or
OUT and also the calibrate circuit CAL.

The primary of the mains transformeris
tapped to provide inputs of 100-125V and
200-250V, and capacitors are provided to
remove mains interference. A bridge-
connected full-wave rectifier is in circuit
to give the high tension voltages neces-
sary.

Operation

| have been accustomed to modern
receivers and transceivers, where there
is a number of very small controls to
work, so it takes time to operate knobs
which go ‘clunk’ and require physical
effort to move.

The convenience of having 1MHz of
coverage stretched out to 145ft is very
helpful. The drift figures are the same as
those quoted by Racal, and since the
cursor or marker line for the scale is
adjustable, it is possible to get an
accurate frequency reading which stays
put after the warm up period.

An interesting facet of the RA 117E is
the combination of the AERIAL TUNE
and AERIAL RANGE MHz controls.

JANUARY 1990
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A USER REVIEW.

These allowed virtually any type of
antenna to be tuned for peak perform-
ance.

During the review period, high winds
brought down my 80m dipole antenna, so
| had to manage with half of itattached to
the top edge of a window frame.
Nevertheless, there was no difference in
the sensitivity on all ranges; 28MHz
particularly, was very much alive.

The six filter positions are quite

Flg 1: The RA 117E block diagram

amazing in operation, taking into
account the age of the receiver. When
listening to CW, careful tuning and the
use of either the 300Hz or 100Hz filter
positions cuts out interference. It is also
possible to receive SSB transmissions
using the 1.2kHz fiiter position, thereby
reducing QRM from any adjoining sta-
tion to reasonable levels. The quality of
the audio is good enough to listen to
home or overseas broadcasts, using an

external speaker and the 1W 3 ohm
output.

Itis possible to receive and print good
quality fax weather pictures from various
stations and for considerable periods of
time without any need to adjust the
tuning. One reason for this is the
strength of the chassis.

| had occasion to remove the base and
side-plates of the receiver to ciear an
intermittent contact in the AERIAL
RANGE MHz control, and it really was an
eye-opener. Aluminium castings at least
&in thick contained all the main stages
of the set; a great difference from
modern units.

Conclusion .

| hesitate to say it but having been
spoilt by modern technology, | missed
the availability of some memories! it is
interesting to note that all the valves in
the receiver, twenty-four in all, are still
current types and are available from
suppliers who advertise in amateur radio
magazines. At the time of writing this
article, a complete set of new valves
costs only £48.20!

For anyone who, like me, is fond of
classic machinery, | suggest that if you
find a Racal receiver for sale, then buy it.
Your time won’'t be wasted and you will
enjoy operating it.

Virginia

Don’t miss the February issue on sale 25 January

H The User Review

Ken Michaelson G3RDG reviews the
Philips D2935 World Receiver

B An American Adventure
Trevor Morgan GW40OXB travels to the
USA and visits the ARRL Conventionin

All the
Regulars:
Second-hand
World Of Data
DX Diary
Project Book
Short Wave
Listener
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- KENWOOD

amateur radio equipment
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needs one, does he?

better advice anywhere in Europe.
73. John Wilson, G3PCY/5N2AAC

\—— LOWE ELECTRONICS LTD.

For all that’s good in Amateur Radio - including advice!

Although most folk think of us as the Emporium in Matlock and enjoy coming to see us, we do appreciate that travel can be difficult
these days, particularly for those who have to drive (sorry, park) on the M25. That is why we have branches around the country.
Each branch carries a full range of everything that we stock and sell, and is run by an experienced radio amateur who is ready
with the same good advice and assistance which we try to offer at Matlock. Why not call in and have a word with Sim,
GM3SAN in Glasgow; Hank, G3ASM in Darlington; Tony, G4NBS in Cambridge; Ceri, GWO0C]B in Barry (our new

branch transferred from Cardiff); Dave, G3IKG in Eastcote, London; or Colin, G3XAS in Bournemouth.

You could of course pop in and talk to our front line manager Richard, GANAD here at Matlock, ably assisted by
Bill, GBLXN. Lurking behind the scenes you might find Alan, G3MME or myself G3PCY, or even Bill,
G3UBO on a flying visit. For technical queries you might find yourself talking to Barrie, GSOTY; or Rob,
G8MPT; or Keith, G8YQX; or Bob who preceded Keith by getting G8YQL. In a technical world of his

own we have John, who doesn’t have an amateur licence, but with an MA from Cambridge he hardly

You may get the impression that I'm trying to tell you something — and that is the simple fact
that we know what we are doing when it comes to radio communication, and you won't get

When only the best will do

TS-9408 <1905

This is the most respected HF transceiver in the world,
and has maintained its lead over all the competition.
Check what the leading contest stations are using, and
you will find the TS-940S at the top of the list.
Uncompromising performance, unrivalled facilities, and
uncanny ease of use make the TS-940S the HF

§ transceiver which you will want to own one day.

TS-790E 11,495

Destined to be the new standard by which all VHF/UHF
transceivers are judged, the TS-790E gives the dedicated
operator everything he ever wanted in a multi mode,
multi band home station. Covering 2 metres, 70
centimetres, and (optionally) 23 centimetres, on all
modes, whether DX chasing, contest operating or
chatting cross town, the TS-790E can handle it all and
give you complete satisfaction. See a brochure soon.

TS-1408  :s62

The TS-140S was in effect designed by our customers,
who demanded Kenwood performance and facilities at
modest cost. The TS-140S has all mode, all band HF
coverage, and of course a high performance general
coverage receiver. 100W output and a first class receiver
combine to make the TS-140S a really satisfying rig to
own. It’s also available in the form of the TS-680S which
has all the bands and modes of operation of the TS-140S
but with the 6 metre band as well.

Chesterfield Road, Matlock, Derbyshire DE4 SLE. Telephone 0629 580800 (4 lines)

Shops in GLASGOW Telephone 041-945 2626, DARLINGTON Telephone 0325 486121, CAMBRIDGE Telephone 0223 311230,
BARRY Telephone 0446 721304, LONDON Telephone 01-429 3256, BOURNEMOUTH Telephone 0202 577760
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News for HF operators compiled by Don Field 63)(11'

Happy New Decade! As we enter the
'90s it is hard to predict just how HF
operation will develop. Packet radio and
other data modes will undoubtedly play
an increasing part in our activities, not
only as HF modes but on VHF in the form
of DX alerting nets and giving us ‘on line’
access to propagation predictions, QSL
information and other useful facilities.

Computers will also have an impact on
our HF DXing. Most HF transceivers are
now fitted with an RS232 interface to
allow remote control which, in the
extreme, will allow HF operators to site
their shack on a remote hilltop farm and
operate it via UHF link from their
suburban home. And, of course, software
for contest logging, propagation predic-
tions, antenna modelling and much more
is already commonplace.

Bad news for HF? | don't know. |
suppose plenty of peopte said that when
SSB started to take over from AM (and as
all my early phone excursions on to HF
were on AM | suppose that dates me!). To
enjoy these new developments the
secret will be to rise to the challenge,
and take advantage of them to improve
our operating success. In any case, some
of them may well be counterproductive.
An ‘alert’ via VHF packet of a rare DX
station will bring an instant pile-up of
ridiculous proportions, so the secret to
success will be careful listening to be in
there and work the DX before the
armchair DXers are alerted to what is
about.

Of course, some of the challenges on
HF remain as mundane as ever. While
band conditions during the CQWW SSB
contestwere agreatimprovementon the
preceding week, the same couldn’t be
said for the weather. | know of at least
three UK amateurs who lost their
antennas mid-contest because of the
high winds, and those of us operating
GJ6UW from a clifftop site in Jersey
struggled to keep the antennas aloft in
winds of 100mph!

For the most part we succeeded,
setting a new British Isles record for the
multi-single category (and beating the
previous British Isies multi-multi record
into the bargain). | don't know how other
UK amateurs got on, though I understand
GWA4BLE yet again achieved a high score
in the single-operator all-band category.

November DX
Just before the October contest there
was a massive solar flare, and conditions
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were still disturbed during the contest
although many Pacific stations were
worked, even on 10m. Over the next few
weeks the sun settled down nicely, and
10m produced good signals from A35ML,
ZK2HP and others.

At the other end of the spectrum,
9MBAX and ZS8MI (Marion Island) were
worked on topband in early October,
which is an encouraging sign.

Iris and Lloyd Colvin showed up as
5U7QL (Niger) at the start of their latest
tour which will take in Burkino-Faso,
Bahrain, New Zealand and Tahiti, with
three to four weeks at each stop-over.

Erik SMOAGD showed up from 3C
(Guineau) and 89, using his usual
operating technique of listening on
several spot frequencies such as 28510,
520, 530 etc.

pe

Most wanted countries

The American DX Magazine recently
published the results-of its 1989 Coun-
tries Wanted survey. Not surprisingly,
Albania and Burma continue to top the
list. Albania was last on in 1971, while
Burma hasn't been activated since 1965
when Don Miller's operation took place
(and there has since been some doubt
about whether he was actually in the
country). Bouvet Island ranks third for
European DXers, though hopefully ‘the
Norwegian and US expeditions should
push Bouvet well down the rankings.
Bouvet was last on the air in March 1979.

The rest of the top ten, in descending
order of rarity (with date of last activity in
brackets) are: South Sandwich, PDR of
Yemen (1967), Bhutan, Afghanistan
(1973), Spratly (1983), Malpelo (1983) and
Bangladesh (1981). There is no sign of
many of these putting in an appearance
in the near future, though we can remain
optimistic. One bright spot, though. The
Cotombian club is hoping to make a big
effort from Malpelo this year.

The European list also shows high
rankings for a number of Pacific coun-
tries such as Midway, Palmyra and
Central Kiribati which are much lower on
the list for US and Japanese DXers. This
is a reflection of the difficulty of working
the Pacific from Europe. Hopefully
DXpeditioners in the Pacific will take
notice of this, and make a specia!l effort
for Europe.

DX news
The Norwegian operation from Bouvet
Istand should be in full swing by the time
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you read this. The latest plans had them
establishing two quite separate operat-
ing locations on the island to give world-
wide coverage, and it was hoped that
additional operators would join the
operation to take advantage of the five
sets of lcom equipment at its disposal.
The callsign should be 3Y5X.

The plan was to operate all bands and
modes, but with the prime aim of giving
out a Bouvet contact to as many as
possible, ratherthan justhelping the ‘top
guns’ to fill out a few more slots.

Atthe time of writing, substantial funds
had been promised from Japan to help
the operation get off the ground.
Contributions from the UK amounted to
less than 0.4% of the whole, though the
fund-raising exercise by G4DYO of the
DX News Sheet should have helped
boost this figure.

The Grupo Argentina DX will be
putting some unusual prefixes on the air
during January, February and March.
These willinclude L73GADX, and twenty-
six stations signing LQ1DX to LQ26DX.

K3RYV is reported to be in Liberia for a
two-year assignment. He will sign
EL2CX. ’

OH2MCN is in the Pacific right now,
and should show up from Fiji as 3D2vVD
from 31 December until 3 January.
SM7PKK, also in the Pacific, is due to
appear from Tuvalu (T2) from 10 to 23
January.

All these dates for Pacific operations
should be taken with a pinch of salt.
Travel between the various islands
seems to be something of a hit or miss
affair at the best of times, and dates can
easily change as boats are delayed or
planes cancelled.

Within these limitations, the various
Scandinavian operators who are in the
Pacific this season have been doing a
good job and have been paying attention
to the needs of European amateurs to
work these rare ones while propagation
is favourable.

WARC bands

Activity on 18 and 2dMHz has increased
considerably of late, helped by the
release of the bands to amateurs in the
USSR. During October UK amateurs
were able to work KH6JEB/KH7, 5W1VB
and other exotic DX on 18MHz.

These bands also lend themselves well
to long ragchews because interference
levels are low and there is an absence of
contest activity.

see
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USSR bureaux

Geoff Watts, well-known for his various
DXing aids, has produced a new list
giving full address information for the
many QSL bureaux which are now
springing up in the individual regions of
the USSR. The list costs 25p in stamps
and complements Geoff's existing
Oblast list (costing £1.00). Geoff's
address is 62 Belmore Road, Norwich,
Norfolk NR7 OPU.

Congratulations

Only one UK amateur gained DXCC in
the October listings in QST Magazine,
and that was GOFUS. However, the same
issue carried the results of the 1989
ARRL DX Contests in which Al G3FXB
came world sixth (and highest placed
European) in the CW leg and Steve VP5T
(G3YDV) was world third in the phone
leg.

Other notable UK scores were
achieved by lan G3WVG, who operated
as GW4BLE to come world third on 10m
CW, and Stuart G4CNY, who was world
fifth on 15m CW and world fourth on 15m
phone. :

Confests

A number of national contests take
place during January, butthe main one is
probably the UBA Contest, the CW leg of
which is on 27-28 January, and the phone
leg on 24-25 February. The contest runs
from 1300GMT for twenty-four hours,
covers 10, 15, 20, 40 and 80m, and has
single-operator, multi-op and QRP cate-
gories. Exchange RS(T) + serial number.

Contacts with ON, DAt and DA2
stations score ten points, with other EEC
stations three points and with the rest of
the world one point. All Belgian pro-
vinces and prefixes, plus all EEC mem-
ber countries, count as multipliers,
making a total of forty-two per band. Logs
should be sent to ON6JG within thirty
days after the contest.

An award will be issued to the highest
scoring station in each class in each
country and EEC trophies will go to the
single-op, multi-band winnerin each leg.

The other major contest is the CQWW
160. The dates for the CW and SSB legs
are 26-28 January and 23-25 February
respectively. The contests start at
2200hrs on the Friday and end at 1600hrs
on the Sunday. There are single and
multi-op categories. US and Canadian
stations send RS(T) plus state or area. DX
stations just send RS(T) uniess there may
be confusion about their country.

Scoring is two points for a contact with
your own country, five points for other
countries in the same continent, and ten
points for inter-continental contacts.
The multiplier is the total of US states,
Canadian areas and DXCC countries (not
including the US and Canada). Maritime
mobile contacts also count as multi-
pliers. Logs should be sent to Don
McClenon N4IN.

The 40m beam goes up at GJ6UW in Jersey

Awards

This month | want to mention some of
the awards available for working South
American stations. South America is one
of the easiest parts of the world to work
from Europe, though getting the QSL
cards can be rather more difficult.

The 3ZN Diploma is issued by the
Bogota Section of LCRA, Apartado 584,
Bogota, Colombia, for working 20 HJ3
(novice) stations since 1 January 1988.
The fee is four IRCs or $2.00.

The HK4 Diploma is issued by the
Medellin Section of LCRA, Apartado-
Aereo 51900, Medellin, for contacts with
fifty different municipalities/towns in
Colombia.

The HKS Diploma, issued by the Cali
Section of LCRA, Apartado 6149, Cali, is
for contacting five HK5 stations since
January 1957.

The Diploma Fundacion de Cali (same
address) is for contacts made on 25 July
each year (commemorating the founding
of Cali). Work the three official stations
HK5VD, 5J5VD and 5K5VD, plus any other
five HK5 stations on the same date.

The Diploma HK7 issued by the
Bucaramanga Section of LCRA, Apar-
tado Aereo 57, Bucaramanga, is for
contacts with six HK7 stations plus the
special station HK7LRB.

Fee for all Colombian awards is $2.00 or
equivalent.

The Radio Club of Valparaiso, PO Box
3016, Valparaiso, Chile, sponsors aseries
of awards. There is no set fee but, again, a
figure of $2.00 or more is suggested to
cover costs. The Southern Cross Award
is issued in three classes as follows:
Class A - contact three Chilean territor-
ies (see below) and fifteen other coun-
tries in the southern hemisphere.
Class B - five and forty-five as above.
Class C - six and sixty as above.

(Chilean territories are CE1-8, CE9
Antarctica, CE9 South Pole, CEO Easter
Island, CEO Juan Fernandez, CEO San
Feliz and CE maritime mobile stations.)

The Valparaiso Award is for contacts
with ten Chilean stations, the last letters
of whose calls spell the word VALPAR-
AISO. The contacts must be spread
across at least eight of the Chilean call
areas.

Finally, the Zone 12 Award is a
handcrafted copper plate award granted
to all stations who work twelve different
zones, on any band, of which oné must be
zone 12. The cost is $5.00 to cover
postage, from Radio Club de Chile,
Casilla 13630, Correo 21, Santiago de
Chile, Chile.

QSL cards are not required for any of
the awards | have mentioned this month.
SendaGCR listinstead. Inotherwords, a
list showing details of the contacts
concerned, signed by two other radio
amateurs or an official of a recognised
radio club (normally your national
awards manager).

That's it for this month. Providing the
sundoesn’'t get too restless we should be
in for a good year on the HF bands.

Don’t miss the
next issue of

Kipio

On Sale
25th January 1990
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THIS MONTH'S SPECIAL!

Very high resolution, fully cased 14" green or amber screen
monitor with non-glare screen and swivel/tiit base. The very
latest technology at the very lowest pricel Fuily compatible and
plug compatible with all IBM PCs and clones fitted with a high
res Heraules or equivalent card! Enables superb graphics and
resolution, all at a give away price. Has many extra features
Includingaux +5 & 12v DC outputs to power atleast 2 disk drives,
if your PC power supply is getting hott Supplied BRAND NEW
and boxed. State whether amber or green screen required.
Amber ...c....£79  Green ............£69 (E

COMPUTER SYSTEM

TATUNG PC2000. Big brother of the famous Einstein. The
TPC2000 Professional 3 piece system comprises: Quality high
resolution Green 12° monitor. Sculptured 92 key mard and

inth unit contalning ZBOA CPU and all controt ci . PLUS 2
ntegral TEAC 5.25 80 track double sided disk drives. Generous
other features include dual 8° IBM format disk drive support.
Serial and parallel ts, full expansion port, 64K ram and
ready to run software. Supplied complete with CP/M, Wordstar
and Basic. Brand new and covered our famous 90 da
guarantee and backup. Normal of this unitis over £1400|
Our price ... only ......£299 (E)
PC-AT 288 CLONE Lowest ever priced 8 mhz PC-AT clone
complete with a 20mhz hard drive, a 5.25" 360k floppy, 640k of
RAM plus Hercules card compatabiiity. The keyboard Is NCR
with 85 keys In an attractive belge, grey and cream finish to
match the computer. The monitor Is very high resolution 14°
non-glare, with your cholce of amber or green screen. A very
nice package at a super pricel

Our price ... only .....£799 (E)

SPECIAL PURCHASE
V22 1200 baud modems

Controi
Microwave g

Speech / Data

FLOPPY DISK DRIVES
BARGAINS GALORE !
NEW 54 inch from £29.95!
Massive purchases of standard 514" drives enables us to

present prime product at Indusiry beating low pricest All units
{unless stated) are removed from often brand new owgne

™ Made for the
and are fuly tesied,aligned and shipped (0 you with a 30 day erg o . w";s d‘;"s':;lg;o :':‘Nﬁm possible Lo tm;od unts
guararios and operate Irom +5 8 +12vdc, ars of standard 8126 ot istance measuring set. Inbult n the urkt Is a ful duplex
SHUGART SA405. BRAND NI : £29.95(B) speech link which may be used as Is, or adapled for use as a
TANDON TM100-2A IBM compatible DS £39.95(p) data link. Many features Include 50 km point to point range,
TANDON TM101-4 80 Track DS £40.95(B) approx 10.5 GHz operation for max security ,low power con-

CANON,TEC etc.DS half height.State 40 or 80T £75.
TEAC FD-55-F.40-80 DS half height. BRAND NEW £99.

3% INCH BRAND NEW AT £19.9511

B) sumption (typ. 2 amps at 12 wdc), and small physical size 14w,
16h x 13d including built in dish, fully poriable weatherproof

case. Supplied In used but tested condition complete with in-

Naver before seen price for a 312° drive. Standard size belleved Structions and accessories.

Only £295 per pair (E)

Optional 12v integral nicad pack

to be by Canon. Brand new and packaged - mint conditiont 40
track SS, run from +5 & +12vdc with standard power connec-
tor.....Only £19.95 or 2 for £34.50(B)

CHOOSE YOUR 8 INCHI (3 hours approximate duration;

3
£125.00 i o’
Shugart 851 double sidod raurbished & lested mos.ooég g oL

hard of soft sectors- BRAND NEW POWER SUPPLIES

SPECIAL OFFERS!! AN PSUs 220.240vac Input and are BRAND NEW unlees
drives with 2 megabyte capadity housedin asmari case $tated. Many types ranging from 3v to 10kv always in stock.

.£22
this timel!!

Duasl 8"

with built in power su, | Fine OP-8619 20 watts swilch mode. +5v @ 2a. +12v @ 1a,
indhpmted s bl S 2 )() 12v@ 0.1a. 5 x 3° x 1-1/2", £15.95(8)
End of ine purchase 1 Brand new NEC D2246 8° 85 Astec AC-8151 40 watts. Switch mode. +5v @ 2.5a. +12v @

megabyte of hard disk storagel Full CPU control and industry 2a.-12v @ 0.1a. 6-1/4" x 4" x 1-3/4". £19.95(B)
standard SMD interface. Uitra hi speed transfer and access ime Greendale 19ABOE 60 walts switch mode.+5v @ 6at12v @
leaves the good old ST506 Interface standing. In mint condition 1a,115v@ 1a. RFE andfully tested.11 x 20 x5.5cms. £24.95(C)
and comes complele with manual. Oniy. £399(E) Conver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v

MAINS SUPPRESSORS & FILTERS [lkanet-Ab bt Lt i L]
The “Flitan® from Crotan Is a British made high cument malns ga, +12v @ 2‘5?& Av@ 0.58‘. -5v @ 0.5a. 2”-95(8)

We got a tremendous buy on further stocks of this popul
Master Systems 2/ 12microprocessor controlied V22 full duplex
1200 baud modem - we can now bring them to you at half lsst
advertieed price! Fully BT npr‘rond unit, provides standard
va22 Nﬁw speed data comm, which at 120 cgs. can save your
phone bill and connect ime by a staggering 76%! Ultra slim 45
mm high. Full featured with LED status Indicators and remote
emor dlagnostics. Sync or Async use; speech or data switching;
buiit In 240v mains su and 2 wire connection to BT. Units
are In used but condition. Fully tesied prior despatch, with
data and a full 80 day guarantee. What more can you ask for -
and at this pricel! ONLY £69 (D)

Write to us today and get your name on our malling

list for our FREE eight weekly bargaln fiyer 7he Disploy
News with thousands of unadvertised speclal offers.

MONITORS

COLOUR MONITORS
Decca 16" 80 series budget range colour monitors. Features
include PL twbe, housed In a beautiful teak style case and
guaranteed 80 column resolution, features which are only nor-
mally seen on colour monitors costing 3 times our pricel ft is
absolutely ready to connect to a host of computer or video
outputs. Manufacturers fully tested surpius, soidin little or hardi
used condition with 90 day full RTB guarantee. Decce
COMPO 75 ohm composite video input with integral audio am,
& speaker. ldeal for use with video recorder or our Telebox ST,
of any other audio visual use. Only £99.00 (E)

HI-DERNITION COLOUR MONITORS

Brand new Centronic 14" monitor for IBM PC and compatibies
at a lower than ever pricel Completely CGA equivalent. Hi-res
Mitsubushi 0.42 dot pitch giving 669 x 507 pixels. Big 28 Mhz
bandwidth, A super monitorin aftractive style moulded case.Full
90 day guarantee. Onl £149 (E)
20",22" and 26" AV SPECIALS

Superbly made UK manufacture. PIL all solid state colour
monitors, complete with composite video & sound inputs. Attrac-
tive teak style case. Perfect for Schools,Shops,Disco, Clubs.
In EXCELLENT litte used condition with full 90 day guaraniee.

20"...£155 22"...£170 26"....£185

MONOCHROME MONITORS

had green screen 12" chassis monitor with composite video
Input. Adjustable for tiit. Requires 12 vdc. Brand new and boxed
In perfect condition. Only £39 each or 2 for £75 (F)
Motorole M1000-100 5° black & white compact chassis measur-
ing only 11.6H x 12W x 220. Ideal for CCTV or col er
ons. Accepts standard posite or Individual H & V
syncs. Needs 12vdc at only 0.8a. Some units may have minor
screen blemishes. Fully tested with 30 day guarantee and full
data. £29.00(C)
Fully cased as above in attractive moulded desk standi
swivel. Dim 12 x 14.5 x 26¢cm. £39.00(C
JVC 751 uitra co! chassls monitor for 12vdc 0.7a. Dim 1
x 14 x 18cm. Simple DIY data incduded to convent to composite
video input .Full data. BRAND NEW £65.
20" Black & white monitors by Aztek, Cotron & National. All
solid state, fully cased monitors ideal for all types of AV or CCTV
applications. Standard co video inputs with integral
audio amp and speaker. Sold in good used condition -l\&tvested
with 90 day guarantee. O00(F)

Dept AR, 32
Upper N
London S

LHmFLHY

Al prices for UK Mainland. UK customers add 1% VAT o TOTAL order amourt. Minimum order £10. PO orders from
weloorme-minimum account order £26. Carriage charges (A)«£2.00. (B):
standard Conditions of Sale and unless oth 9 g

ke supp and RF filter in one, capable of handiing Up Famell G6/40A. h mode. Sv @ 40a.Encased
to 10 amps| The attractive case has an Integral 13 amp socket Famell G24/5S. As:';f,ov"; but 2:,,% s:_'E g:ﬂg;

for your equipment piug and a flying lead terminates in a quality

plug (to BS 1363A standard) to go to the malns socket. There IBM KEYBOARD DEAL

Is anintemal fuse plus onein the plug. Two LED indicators,one A replacement or backup keyboard, s y | PC,
PC-XT or PC-AT.LED's for Caps,Scroll & Num Locks. Standard

forpoweron and the otherlights If the intemal fuse fails. Dims:6”
x 3" x 2°, Brand new. Distributor's price - £65.001 Continental 85keyboard layout. Made by NCR for the English & US markets.
Absolutely standard. Brand new & boxed with manual and key

g:a version Fiit-C. Either oniy £15.95 esch or 2 for £29.95 (B)

ing-Lee type L2127 mains RF| tilters rated at 250 voits 3 template for user slogans on the function keys. Aftractive
amps maximum. Comes complete with a bulit in mains cable bel .O'Otyhﬂxd cream ﬂgsh.hlﬂ:h l:e u?da‘t v::"mct:bb' .
(English coding), and a three pin miniature non-reversible sock. Uncemeath. A generous of curly cord, terminating in

et and a mating plug, to go to the equipment. Ideal for those :}*"o"g‘;g r;lg" D“'F;‘l:g- .|A| autitul clean piece 2' manutac-
who are bugged by RF Interference. Very compact. Dims 3-1/8" . Whal

Ay i £3.95 sach or 3 for £10 () BRAND NEW AND Boxep onLy.... £49(®)

COOLING FANS

Please specity 110 or 240 voits for AC fans.

THE AMAZING TELEBOX!

Converts your colour monltor into a

3 inch AC. 112" thick £ 8.50(B. QUAW
32inch AC ETRI siimiine.Only 1° thick. £ 9.95(8B g TV SOUND
4inch AC 110/240v 1127 thick. £10.95(B & VIDEO

4 inch AC 112" thick £ 9.95(B TUNER!

10 inch Round.312 thick. Rotron 110v £10.95(B Edetdietd b
62 mm DC 1" thick.No.812 for 6/12v.814 24v. £15.95(A) Brand new high quality, fully cased, 7 channel UHF PAL TV tuner
92 mm DC 12v. 18 mm thick. 4.95(A) :&hm. Unitsimply connects to your TV aerial socket and colour
4inch DC 12v. 12w 112" thick £12.50(B) 0 monitor tuming same Into a fabulous colour TV. Dont worry
4inch DC 24v 8w. 1° thick. £14.50(B) if your monitor does’nt have sound, the TELEBOX even has an

Integral audio amp for driving a speaker pius an auxilla ougul
for lgendphones or Hi A system etc. Many other lealugs: LED
Status indicator, Smart moulded case, Malns powered, Built to
BS satety ms. Many other uses for TV sound or video etc.
Ay Supplied B D NEW with full 1 year guarantee.

A} Telebox ST for composite video input monitors...

RECHARGEABLE BATTERIES

LEAD ACID

12 voits
6 voits

12volts Centret 1.8 hours € 5.95(A) Telebox STL as ST but with Integral speaker.. £34.95(8B)
12volts 12 voits 24 amp hours, A200. RFE. oo}ek Telebox RGB for analogue RGB monitors )
SPECIAL OFFER! nitors.

NOT sultable for IBM or Clone type colour mol
PAL ion pi call. SECAM not avallable.

BRAND NEW PRINTERS

100 am rs at 6 volt! Brand new Chioride P
3vB11. Leakproof with addiional snap-on rity fid. Perfect
for uninterruptable power supplies, portable power source,

caravans etc. Normally costs £80) £39 (E) son MX-80 F/T One of the most popular printers around!

NICKEL CADMIUM Erdrocﬁonal printing with full logic seeking. 9 x 9 dot matrix for
Quality 12v 4ah cell pack. Originally made for the Technicololor enlarged,bold,condensed etc. Standard parallel interface. Brand
video company. Contalns 10 GE top quality D nicad cells in a |abel removed from front. Handles tractor.fanfold and individual
sman robust case with a DC output connector. ideal loéronable r. OK with IBM PC and most others. A tremendous buy!|
equipment. Brand new. 9.95(B) FORAULIMITED TIME ONLY.....coeemencmmmcerecemareneace £129.00 (E)
Ex-equipment NICAD cells by GE. Removed from equipment Hazeltine int small desktop.100 cps with RS232 and stand-

and in good, used condition: D size 4ah 4 for PS(B; ard parallel. Full pin addressable and 6 user selectable fonts. U
F size 7ah 8 for £8(B) to 9.5" paper. Sheet & tractor feed. SPECIAL SALE £99.00(
SPECIAL INTEREST Centronics 150 series. Always known for their reliabilty in con-

tinuous use - real workhorses in any environment. Fast 150 cps
Racal-Redac real ime colour drafting PCB layout system. in- with 4 fonts and choice of interfaces.

cludes fumniture and huge monitor.Compiete ready to gol £3950 150-SN up to 9.5" . £155.
DEC VAX11/750Inc. 2 Ram DZ and full documentation, in 150-SW up to 14.g' T, £199.00(F
brand new conditionl £3000 ly w r serial or paraliel required,
mmuofg:l'g; dgln";ﬁ pen plotter f: g CALL FOR THE MANY OTHERS IN STOCK
c

;} Skw :(i,v 60hz :"’ souyr?' ' . € 950 INCLUDING DAISY WHEELS.

» i o real time freq.res.analyser.  £3000 Visit our Shop - Technical help always on hand
VG ics 1033 Teletext B £3750 * :
ok aiig YA Uty AN B pius many un-advertised specials. You can buy a
Sony KTX 1000 Videotex system - new £ 790 colour television for as little as £29! Come and
DEC LS11/02 CPU board € 150 join the gang at 215 Whitehorse Lane!
ADDS 2020 VDU terminals - brand new £ 25

LARGE QUANTITES OF OSCILLOSCOPES AND TEST GEAR ALWAYS AVAILABLE - CALL NOWI

MAIL ORDER & OFFICES
Open Mon-Frl 9.00-5.30

LONDON SHOP
100's of bargainsl
Open Mon-Sat 9-5.30
215 Whitehorse Lane,
South Norwood,
London, SE25 6RB.

DISTEL © The Orlgine
Free dlal-up databasel
1000's of ltems+info On Line|
300 bd 01-679-1888,
1200/75 bd 01-679-6183,
1200/1200 bd 01-679-8769

ALL ENQUIRIES

01-679-4414

Fax- 01-679-1927
Telex- 894502

Biggin Way,
orwood,
E19 3XF.

Govermment, Universai
=£4.50. (C)=£8.50. (D)=£10.00. (E)=£12.00 {F)a£17.00 (Q)=Call . ANl goods supplied subject to ouwr
10 base basis We reserve the right to changs prices & specifications
those stated. Bulk surplus always required for cash.

N

onah

d for 90 day
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DESIGN

AND USE OF DIP METERS

In the third part of his series Joe Pritchard
looks atusing adip meter as a passive instrument

Aswe've seeninthefirsttwoarticlesin
this series, the dip oscillator works on
the simple principle of indication of
absorbed energy. The meter can be used
in two ways, either as a passive instru-
ment or an active instrument.

When used passively, the dip oscillator
acts simply as an absorption wavemeter
(Fig 1) and provides no RF energy itself.
To use a meter passively thus requires a
source of RF energy at the frequencies
of interest, and the meter simply absorbs
some of the energy and uses itto actuate
a meter.

In the active mode, the oscillator
generates RF energy and the meter
indicates energy absorbed from the RF
oscillator by the circuit under test.

The dip oscillator can be used only to
measure circuit parameters of compo-
nents or circuits that exhibit some
degree of resonance within the range of
frequencies covered by the meter. A dip
meter is not used to measure compo-
nents which are purely resistive,
although components with capacitive or
inductive reactance can be tested with a
dip meter if the component concerned is
formed into aresonant circuit first, as we
shall see later. Circuit elements such as
transmission lines, aerials or feeders
may also be tested with dip oscillators
because these exhibit ‘lumped’ resonant
characteristics.

The only other comment to make about
the types of circuit examined by dip

Fig 2; Setting up a driver chain

meters is that they need to exhibitagood
enough Q to absorb energy at the
frequency of interest.

Use as a passive instrument

When used in the passive mode, the dip
meter is not generating RF. Most
commercial dip meters have a setting for
passive use, often called ‘Wavemeter’ or
‘Diode’ on the control of the meter. The
sensitivity control will often have an

effecton the size of the meter deflection,

but the instructions you get with your dip
meter will indicate whether or not this is
so.
The most obvious use of adip meter in
passive mode is in testing oscillators or

frequency multiplier stages. Let’s look at
how we might use a dip metertosetupa
simple transmitter driver, like that shown
in block form in Fig 2. The oscillator is a
crystal unit working around 25.2MHz,
with a transformer coupling to a fre-
quency doubler to give an output
frequency of 50.4MHz.

Setting up the osciliator

The dip meter is set into passive mode,
and an appropriate coil (covering
25MHz) is selected and the oscillator
powered up. The coil of the dip meter can
be positioned near to the ‘live’ end of the
transformer coupling (L1) and the dip
meter tuned for maximum deflection of

{Oﬁ D) p -
i! i uA
v

Fig 1: Typical absorption wavemeter
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DESIGN AND USE OF DIP METERS

the meter. This deflection may not be too
large in low power circuits, but will be
detectable.

The accuracy of dip meters, by the way,
isn't adequate for actually setting up a
transmitter on the band; a crystal-
controlled reference is needed for that,
as per your licence.

Coupling between colls

The dip meter coil should not be too
close to the oscillator coil, as the tighter
the coupling between the dip meter and
the circuit under test, the broader the
‘dip’ (or in this case, the peak meter
reading) will be. This is because the tight
coupling effectively reduces the Q of the
tuned circuit, and in extreme cases
overtight coupling between apassivedip
oscillator and a circuit can cause
changes in the tested circuit's
behaviour. The coupling will be roughly
proportional to the distance between the
coils, and the closer they are the tighter
the coupling will be. Of course, loose
coupling will also give a weaker meter
reading when used as a passive meter.

If you find it difficult to get responses,
try altering the orientation of the dip coil
with respect to the circuit under test. If
all else fails, connect a piece of insulated
wire to the circuit under test and loop it
loosely round the dip meter coil to
increase the coupling. This is nota good
idea at higher frequencies, because the
presence of the coupling wire will aimost
certainly detune the circuit under test!

Tweaking for maximum power

In this example, we need to tune the
output transformer of the oscillator for
resonance at the desired frequency of
operation. In this case, this is 25.2MHz,
but in some circuits the frequency
selected here may be an harmonic of the
crystal frequency. Whatever the fre-
quency, however, the dip meter can be
used to tweak the transformer resonant
frequency to that required - this is one of
those jobs that often needs three hands!

By using the meter, we can tune the
transformer to the desired crystal har-
monic frequency by making sure that the
peak reading on the dip meter occurs at
the expected place on the dial. This is
quite important in cases where the

Fig 5: Tuning an aerial

GDO

(o)

Signal generator

Circuit under
test

Fig 3: Using a signal generator

o 8
Tx or Sig Gen J \ &

44“

Fig 4: Checking directivity

oscillator may be generating consider-
able amounts of harmonic energy as well
as the fundamental.

Frequency multiplier circults

A frequency multiplier is simply an
amplifier biased so as to generate
harmonics of its inputfrequency. Atuned
circuit at the output is then tuned to the
desired harmonic. In the case described
here, we are doubling the frequency, and
so the output tuned circuit needs to be
set to 50.4MHz. To do thisusing the meter
in the passive mode, select a coil and
adjust the dip meter to a frequency
around 50MHz. The output frequencies

from the doubler will principally be 25.2,
50.4 and 75.6MHz, plus a few low-level
mixer products and fourth and fifth
harmonics.

We need to tune the slug of the output
coil for maximum peak at around 50MHz,
again taking care not to couple the two
circuits too closely. Once this is
achieved, you can tune the dip meter
across a range of frequencies and check
the doubler output for responses at25,75
and 100MHz; these should all be less
pronounced than the 50MHz signal.

Use with a signal generator
You can use a passive dip meter in

5 |
. ) — 4
Tx or Sig Gen - RF rr/ GDO

Aerial
under
test

Dipole
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conjunction with a signal generator to
test resonant circuits as shown in Fig 3.
The techniques used are, however,
similar to those used when just using the
dip meter alone in an active way, so I'li
leave discussion of this area of use until
later in the series.

Use as a field strength meter

You can use a passive dip meter as a
field strength meter to help setup aerials
or the output circuits of transmitters, as
briefly described earlier. One point to
note about using the dip meter as a fieid
strength meter is that the response is
likely to be non-linear; that is, a change
in signal strength of the same magnitude
but at different levels of signal strength
is likely to give different changes in the
meter reading,thus making quantitative
measurements difficult unless you can
absolutely calibrate the meter.

When used to set up aerials, the
following points need to be taken into
account.

Because we're using the meter in
passive mode, a source of RF will be
required. This is typically going to be a
transmitter which should be radiating.
This should be of as little power as is
practicable — a few hundred milliwatts is
often more than enough.

There are two approaches to using the

passive meter in this role. The first is
where the aerial under test — say a VHF
beam aerial - is connected to the
transmitter and the dip meter is con-
nected to adipole as shown in Fig 4. This
set up allows us to explore the directivity
of the aerial, as described below, but
isn’t too good for the initial setting up of
aerials, as you might end up pushing RF
into a mismatched aerial.

Fig 8 shows the ‘opposite’ way of doing
things; the aerial under test is loosely
coupled to the dip meter and the
transmitter is connected to a simple
dipole to radiate a signal.

In either case, the tests must be done
so that at least a couple of wavelengths
of distance are put between the two
aerials, and both aerials should be a
good distance from any earthed conduc-
tors. In a perfect world, of course, we'd
test the aerials in their operating
positions.

Checking directivity

This is done with the transmitter
feeding the aerial under test, with the
dipole connected to the dip meter being
placed at different points around the
aerial under test. A simple graph can
then be plotted of signal strength against
position.

One point to note is that the meter

reading needs to be taken with you as far
away from the dipole as is possible, as
otherwise your presence is likely to
detune the dipole!

initial setting up of an aerial

If a new aerial has been constructed, a
passive dip meter can be used in
conjunction with a transmitter to fine
tune the aerial by adjusting element
lengths etc. The dip meter is loosely
coupled to the aerial under test, and is
positioned a few metres away from a
radiating dipole at the frequency of
interest. You can now adjust the aerial
for maximum meter reading, again taking
care that you yourself do not detune the
aerial under test by being too close to it
when making the meter reading. It's
againimportant to remove other conduc-
tors from the immediate vicinity of the
aerial under test.

Checking for RF leaks

We're supposed to check our station
for sources of RFI occasionally, and one
way to do this is to 'sniff around’ for RF
using the dip meter as a field strength
meter when transmitting into a dummy
load. For example, most homebrew gear
will give a few out of band signals which
are too low to cause problems, but you
could always try and reduce them.
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Valve extender cards

| recently bought a Solartron CD1400
'scope at Cranfield, not working, for
£3.00. Don’t know why | bought it really, |
suppose 'cos it was cheap. Although it's
an old valve 'scope it is a true dual beam,
ie, there are two guns in the tube; it ain’t
chopped or alternate. I've no idea what
the bandwidth is supposed to be, but
those that come my way seem to fade
away at about 10 or 12MHz nowadays,
though that could be a feature of their
age.

The score is Solartron two, Allison nil.
In other words, it has two faults and after
twenty minutes I've not found the
sources of either of 'em. The faults are no
timebase and no X amp (trace exits stage
right PDQ). | couldn’t be bothered to sort
outthe circuit diagram—well buried after
years of non-use.

| decided to tackle the lack of X action
first, one anode in the amp (and
consequently X plate) is at 30V and the
other at 300V. Valves out, both 300V. The
one at300V obviously ain’tturned on. | try
to go round the valve pins, valve in, from
the top, measuring the volts with an avo.
This is because | can't get to the
underside, you understand. Trouble is
the bloody vaive needs to be out of its
socket by an eighth of an inch to get the
probe in and it keeps falling out.

The odd rude word slips out as a
passer-by stopsto enjoy thescene. ‘What
you need,’ he says facetiously, ‘is a valve
extender card.’

| think, why not? Less than a minute
later I've soldered.a B9A plug to a B9A
socket, and it's easy! Why have | never
done this before? Bingo, no volts to grid
one of the triode bit (we are playing with
ECF80s - there are yards of 'em in a
CD1400). Open circuit resistor. Score
should now be Solartron two, Allison one
butwhen | plug it back in the whole thing
is up and running, one of life's little
mysteries.

Contactor

These are ‘bleepers’ or pocket pagers.
They are brown, measure 5in x 2in X %in
and are made by SRA in Stockholm,
Sweden. They are freely available on the
surplus market, priced from £2.00 to £5.00
tops. All of the examples I've come
across still have an internal 6V Ni-Cad
fitted and wired in - they seem
indestructible, too.

What's the excitement? Well, these
pagers are super little FM UHF receivers.
As they come they are on about 415MHz,
but 70cm operation is only a tweak away.
The IF is 21.4MHz. The sensitivity is well
below the microvolit and, no doubt due to
the recent circuit design, they are vastly
superior to a pocket phone.

SEGONINGLITN

oy HUGH ALLISON G3XSE

The good news gets better. There is a
proper speaker fitted, and recovered
audio isn’t too bad at all. Incidentally the
button to ‘bring in’ the speaker, ie, tone
call defeat is often blanked off - simply
lever out the small plastic bung on the
right-hand side near the top.

The ON/OFF switch is located on the
front of the pager, just below the
nameplate. The dual action switch on the
side is the speaker/vibrator. The vibrator
is to prevent the machine disrupting, say,
a meeting or concert when the ‘beep’
might distract others. In the vibrate
position the thing shakes when acti-
vated.

For the more adventurous, I've also
come across the tone signalling base
station bit ~ often for sale without a
matching transmitter. These ‘big phone’
looking things are famous brutes; inside
there are processors and other ICs
galore. Again, dirt cheap - a couple of
quidshould bagyouone. Perhaps they're
ideal for a contest group or Raynet etc.

Good modern kit, well designed and
available at a reasonable price, worth
looking out for.

Stupid

It's amazing how totally and utterly
stupid one can be at times. At the Harlow
Rally | bought a Yaesu FRDX400 receiver,
not working, for £20.00. A CB'er in the
village | live in had expressed an interest
in listening to the amateur bands. He
didn’t know what he wanted to listen to,
locals on 2m or the DX stuff on 14MHz
SSB, thus the FRDX400 seemed ideal.

This receiver has more HF bands built
inthan you can shakeastickat, plus2and
6m and a built-in FM adaptor.

| must also admit to being a bit of a
skinflint. | was going to let him borrow it
on free long term loan, but | couldn’t
bring myself to invest more than £20.00 in
his education — not really the right
attitude but, at the time, | didn't know him
too well and he might have done a bunk
with it!

Anyway, dead FRDX400 on the bench.
Wires off all over the place. | soldered
‘'em back on and followed the signal
through from the aerial socket with the
'scope. Did | mention that there was a
faintresponse ontheright frequencytoa
1V input signal?

All went well through to the last IF:
volts, IF flavoured, on grid, lots. Anode?
Nothing. Strange waveform though,
‘'scope was on ac coupling. | left the
'scope probe clipped on the anode and
flicked the 'scope input coupling from ac
to dc - trace jumped off screen moving
vertically. | wound the attenuator
(volts/cm) switch round to 50V/box to
measure the HT on the valve. | thought to

myself, where is the trace with no input?
Better put it down to the bottom of the
screen. Here comes the dumb move, |
heroically switched the ’scope input
coupling to ground. :

| was really startied when smoke
started coming out of the receiver. Big
white clouds of it. I'd done nothing
wrong, something must have blown. My
lightning reactions were demonstrated
as | switched off the mains.

Suddenly | saw the problem. A times
one (x1) probe into a 'scope and the
input was switched to ground. I'd shorted
the HT out through the IF coil via the
'scope ~ lucky for me I’d only burnt out a
decoupling resistor. I've been repairing
stuff for more than twenty years and have
never shorted things out with a 'scope
probe into a grounded input. I've been
living on borrowed time! | thought all
'scopes disconnected the input when in
the ground position.

The FR400?

The IF coil had a shorted turn. |
couldn’t find a replacement so | used an
old 455kHz coil from a scrap mains, vaive
receiver. The can didn't fit, but the coil
came off the former. | then fitted the
FR400 former, which is a cheap repair.

Saisho SW5000 .

This is a ‘bit bigger than a library book’
sized, synthesised receiver. As well as
your normal domestic stuff, long wave,
medium wave and VHF (also in stereo
through the headphones only), there is
short wave. Short wave can be the
‘domestic’ or broadcast bands, where
you step from band to band, or con-
tinuous tuning, where you get the
amateur bands as well. You can use the
receiver’'s tuning knob or have direct
entry via the keyboard.

The good news is that there is aBFO to
enable SSB and CW reception, though
with the 1kHz synthesiser steps you
might assume that tuning in SSB is
difficult. In action, it isn’t. You soon get
used to a ‘tuneitin as near as you can on
the tuning then tweak the BFO' arrange-
ment. Coverage is continuous up to
30MHz.

This rig is used with a ferrite aerial for
long and medium wave, up to about
2MHz, then a telescopic array for the
rest. There is a switch for an external
aerial, plus an appropriate socket. The
changeover at 2MHz from one aerial to
the other may be the cause of them being
abitdownaboutthis frequency. I've seen
portables with more sparkling reception
on top band and/or HF marine, though
things have definitely perked up by
1.6MHz (going lower) and 2.5MHz (going

up).
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The other moan is a bit of second
channel; in comes medium wave sta-
tions, admittedly well down, when you
are searching about 300kHz. That's it,
please remember that nothing is perfect
and, viewed against what the set is
capable of, these complaints are small
indeed.

On 14 and 21MHz, wow! There is
excellent reception of respectably weak
signal SSB stations; they roar in, on the
rig’'sown aerial, just sitting in the garden.
Batteries are U2 sized and last forever.

Prices? New ones are still available for
about a ton, give or take the odd ‘sale’.
Second-hand I've seen them sell at
£35.00 to £55.00.

Doll's cookers

No, don’t laugh. I'm perfectly serious,
now let me out of this straight-jacket.
These are small boards, about 3in
square, which contain a sound synth-
esiser chip, plus an LM386 audio output
chip.The board is fairly distinctive, ‘cos it
has eight 1in high pins in two rows of
four. It is designed to fit into a plastic
cooker moulding, and all the kid has to do
is put on a pan to get various cooking
noises out of it. The different sounds
come about by each pan having a
conductive surface on its.underside, the
different resistance causes different
sounds. Its attraction is that the boards
are dirt cheap, often 10p a go, and I've
even haggled the price down to 5p for
bulk buys. They seem to be available in
vast quantities and I've bought them
from several traders.

What use are they? Well, after the
initial fun of firing them up with a resistor
soldered across two pins (4.7k is a good
place to start) and leaving them running
under seats in friends’ cars, in fridges,
behind TVs etc, the attraction of the
LM386 becomes more interesting. This is
conveniently positioned in one corner of
the board and a little delicate surgery
with a hack-saw will cut off a very useful
fully componented, ready to work, post-
age stamp-sized, audio amplifier, work-
ing on supplies running from 5 to 12V.

People seem to specialise in bringing

me small units with no spare space and
dead, unobtainable audio chips, pocket
monitors, portable radios, transceivers,
and the like. These boards are a
godsend; just wire in an earth, a rail, one
wire up the wiper of the volume control -
the last off to the speaker —and the thing
is repaired. | don’t know why these
boards were scrapped, nearly every one
worksfirsttime; those thatdon’thave the
speaker coupling capacitor (220uF or
greater) missing.

Zycomm FM26:U

These are FM UHF ‘military style’ hand
portables. Most are army green col-
oured, and the case is metal. Rugged? I'll
say, | bought some at Cranfield and gave
one to my small son to carry back. He ran
back to the van, 200yd away, dragging it
by its strap along the ground (a runway
perimeter track). When | examined it
later there were only a few chips on the
paintwork and the thing worked per-
fectly.

Sowhat are they? The PA transistorisa
25C652. This is rated as 750mW up to
800MHz, and makes a mockery of the
stated '5W out’ claimed by some dealers.
All the examples I've examined seem
eager enough to give about 1W, but |
wouldn’t push it any harder. 70cm is only
a good tweak away after adding the
appropriate crystal.

The receiver is a dual conversion
superhet, 21.4MHz first IF, 455kHz for the
second. It seems keen to do about the
microvolt; quite reasonable.

Sure, they are old and big—9 x 3 x 2in,
but they take a row of standard pencell
Ni-Cads and are easy to work on — plenty
of room. By the way, the quaintly labelled
LED ‘Battery Empty’ triggers on below
9Vv.

No crystals, ex service, they cost from
£15.00 to £25.00, which seems to be the
going rate. A mobile mount with built-in
charger is available and adds a few quid
to the price. Fully converted to 70cm,
with some crystals of use to you, perhaps
£35.00 tops. A good, solid, reliable and
well made bit of kit that you could bang
nails in with.

Cranfield boot sale

Still coming up, this rally was generally
agreed to be not as good as Old Warden
but a good close second. The pitch size
given was extremely generous, probably
about 20ft long for each entrant and
there was more than enough room to get
about. Quite a few traders sold out within
an hour or two. Cranfield is a very active
airfield and there was plenty to watch in
the skies as well as in the selling area -
parachutes, helicopters and vintage
aircraft all buzzing about.

There were bargains galore available
fromalongline of car booters-too many
over too large an area for an accurate
count but I'd guess there were over 100
present.

Absolute A1 bargain of the day was a
Bird thruline (with a selection of plug-
ins) for £12.00. | turned down two offers of
£100.00 before | got it back to the van!

Catalogue returns

Quite a few traders at rallies sell the
catalogue returns stuff — kettles, radios,
irons, hair-dryers, and the tike. A lot of
them have personal stereo cassette
players, often at reasonable prices, say a
quid or so, sold as seen, ie, not working.

These normally contain two chips: one
is motor speed control and the other is
for the audio - the BA3506A is common.
The volume control is only a single pot,
yet it controls both channels. It also
feeds a dc level which the chip uses to
set an audio attenuator, one in each
channel. Ditto the graphic equaliser, it's
all done with dc levels. The ‘top’ of the dc
level is often obtained by a resistor of ak
or so from the rail, decoupled by a couple
of hundred uFs, or thereabouts.

For some reason this electrolytic has a
charming tendency to go short. No
voltages on the pot, the chip thinks no
volume out is required, and the thing
appears dead. The number I've had in
where people say ‘There’s no volume so
I've changed the chip but it still doesn't
work.’ A few seconds with an avo, 2.5V dc
range, across the volume pot (look for
roughly 1V) and the wasted expense of
that new chip could have been saved.

AIR SUPPLY

83b High Street,
Yeadon, Leeds L819 TTA
Tel: 0532 509381 Fax 0532 508772

(Shop just two minutes from Leeds Bradford Airport)
Hours 1000-1300 1400-1750
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5R925: Black Jaguar Mklli: MVT 5000 (or Jupiter 1) - the hand-held with full VHF and
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STARTING ON 10GHz

First of all let me explain what can be
achieved using cheap and simple gear
and describe the type of head to look for.
Remember that we are using the gear
with a very small aerial system, sowe are
talking ranges of only a few miles.

The head shown in Fig 1 is readily
available at rallies. The longer section
contains the Gunn oscillator which acts
asboth the transmitter and receiver local
oscillator. The shorter section contains
the mixer diode and decoupling capaci-
tors.

Limitations

These assemblies are coupled to a
small horn aerial with again of about 4dB.
This is where the major limitation comes
in because it is more usual to use a dish
aerial with a gain of around 30dB.
Unfortunately there is little one cando to
improve the aerial gain of these units,
because they use a non-standard wave-
guide size.

The second, but easily overcome
problem is thatin the original application
the unit relied on reflections from an
intruder to provide the required local
oscillator injection voltage, so without
such external assistance the injection
level may be too low.

injection

To check if sufficient mixer current is
available, connect a supply of 8V positive
to the Gunn diode and then measure the
current from the mixer diode to earth.
This should be at least 0.25mA but it is
likely to be a lot less than this. The mixer
current can be increased by fitting a
small metal plate to the front edge of the
horn so that some of the signal is
reflected from the Gunn diode into the
mixer. The exact size and position of this
plate needs a little experimentation. The
idea is to use the smailest plate possible
so as to limit the closing up effect on the
end of the horn aerial.

On the band?

The head as supplied will be set on the
alarm frequency of around 10.7GHz and
will need retuning down the band to
around 10.4GHz. The rough tuning screw
will require about one and a half turns. A
more accurate method is shown in Fig 4.

The metal plate is moved until a
minimum reading is shown on the meter
and the position of the plate is marked.
The plate is then moved further away
until another null is found and this
second position is marked. The distance
between the two points is then measured
in millimetres, and the frequency in GHz

Part Two

by Glen Ross GEMWR

is found by dividing 150 by the distance in
millimetres. Greater accuracy can be
obtained by going through several nulls
and averaging the distance. An accuracy
of +10MHz can be achieved with care,
which is more than good enough when
you consider the wide range of the
electrical tuning system.

The circuit

The full system is shown in Fig 2 and
should not frighten even the most
hesitant constructor. The basis of the
circuit design is the 7805 voltage regula-
tor and VR2, the tuning control. With VR2
set to zero ohms the regulator provides
the minimum 5V supply required by the
Gunn diode. As the resistance of VR2 is
increased the Gunn voltage rises to a
maximum of about 10V.

From last month's article we know that
the frequency changes with voltage and,
in fact, we get a tuning range of about
60MHz with this voltage swing. This is

equivalent to moving from dc to the 6m
band! The current taken by the Gunn
diode is around 100mA and this is why the
regulator does not need a heatsink.

The modulator is built around a single
BC108 transistor. The audio signal from
the microphone is taken to the base of
the transistor and an amplified copy is
developed across the collector load
resistor VR1. From here the signal is
taken via a capacitor to the top end of the
tuning control VR2. The superimposed
audio feeds through the regulator, so
causing the Gunn voltage to have an
audio content. This ‘wobbles’ the fre-
quency of the oscillator and so gives a
wideband FM signal. By adjusting VR1
any amount of deviation can be applied.
Simple, isn't it?

Receiving

The receiving circuitry employs an
even simpler design. The only require-
ment is to match the output of the mixer
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Fig 1: Microwave head assembly

Fig 2: Circuit diagram
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diode into the receiver you are going to
use as the IF strip. This is done using the
coil marked L1 in the circuit diagram,
which gives an impedance step-down
ratio of 4:1. This coil and its associated
output capacitor should be mounted
directly on the head and connected to
the BC receiver via a short piece of thin
50 ohm coax cable.

BC recelver

Three small modifications are needed
to the broadcast receiver.

Firstly, remove the loudspeaker and
mount it on the front pane! of the box
which contains the unit, extending the
leads as required.

Secondly, remove the volume control;
the PCB tags which went to the original
control should then be wired to a
suitable front panel-mounted control of
the same value as the original one.

The third step is to remove the
extendable rod aerial from the set and
connect the inner of the coax from the
mixer to the pointthe rod was connected
to. The outer of the coax should be taken
to the earth track on the PCB.-The
receiver should be tuned to aspot on the
dial where there is no broadcast station
breakthrough. Fig 3 clearly shows the
layout of the sub units in the case.

Sefting up

Set up the two units at a distance of 20-
30ft for the original tests and leave the
units running for about hatf an hour to let
the oscillators stabilise. Now set the
Gunn oscillator voltage on one unit to
about 7.5V, set VR1 to about half rotation
and the volume control for no audio
output.

On the second unit set the volume
control to give reasonable noise output
and VR1 slider to the end of the track
furthest from the connection to the
BC108. While one operator talks into the
microphone of unit one, the tuning of
unit two is varied until a signal is heard.

Adjustments

Adjust the deviation control (VR1) on
unit one to obtain a well-modulated and
distortion-free signal at unit two. Now
turn up the volume control on unit one to
give a low audio output from the speaker
and, while still speaking into the unitone
microphone, adjust the BC receiver
tuning on unitone until you can hear your
own voice in the speaker. You have now
achieved full telephone duplex opera-
tion, and noreceive transmitswitching is
required! Adjust the volume controls on
both units for comfortable audio output.

The only thing left to do now is for the
operator of unit two to speak into his
microphone and adjust VR1 for good
audio at both ends of the link.

More range )
As you increase the distances you are
trying to cover, you can gradually fine-

tune all the adjustments to obtain the
best signals. Do not use too muchvolume
on receive, otherwise your microphone
will pick up the signal and send it round
the system again. If taken too far this
results in the familiar audio howling
effect often heard on stage. The very
best results are obtained if you use an
aircraft-type headphone set with a built-
in microphone, because there is no
chance of howling and operating isareal
pleasure.

Improvements

The sensitivity of this basic system
suffers because of the poor noise figure
of most cheap FM broadcast receivers.

However, this can be easily improved by
fitting a low noise preamp close to the
mixer diode. Any of the normal 144MHz
circuits will work well, since all that is
required is to add a couple of turns to the
tuning coils so that the preamp can be
tuned over the range of 90-105MHz. The
tap on the input coil should be set about
oneturnhigherupthe coil than normalto
allow for the higher impedance, about
300 ohms, of the mixer diode.

Conclusion

This article has described a very basic
system which can be built cheaply. You
will be moving into new territory and
there is a lot to learn. Have fun.
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Plank or similar swpoﬂ/

R1 1MQ .25W

R2 27009 .25W

R3 2700 .25W

VR1 10k preset

VR2 2k panel mounted
TR1 BC 108

IC1 7805

Components List

L1 Twenty turns thin enamelled wire wound Ysin diameter with a tap at ten turns

C1 1nF disc ceramic
C2 4.7uF 16V elect
C3 220uF 16V elect
C4 .47uF polyster
C5 2.2iF 16V elect
C6 470uF 16V elect
C7 1nF disc ceramic
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Features: Advanced engineering from ICOM has produced the most sophisticated
Amateur HF transceiver on the market today, whether DX'ing, contesting or simply

®AC power supply enjoying fop performance the IC-781 is a top of the line performer. A unique multi-
@ Automatic antenna functional CRT displays frequencies, modes, memory contents, operating notes, RIT,

two menu and seventeen optional screens. The soft orange display also serves as a

mne': . display for DATA modes such as RTTY, AMTOR and PACKET.
® MU“' function CRT The PAN display continuously indicates all signal activities and pile-ups with
display your operating frequency in the centre. Selectable frequency spans of 50kHz,

100kHz and 200kHz. Vertical range indicates relative signal strength. Twin

Twin passband tunin S : .
® P 9 passband tuning with separate controls for second and third IF stages increases

@ Dual-watch selectivity and narrows bandwidth, independently varies low and high frequency
@99 memories response or functions as a IF shift.
icom (UK) Ltd.

Dept AR , Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24-Hour.
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Countonus!

H HF TRANSCEIVER IC-781

The IC-781 has a dual-watch function which allows simultaneous receive of
two frequencies in the same band. Balance controls adjust VFO A/B receive strength
levels. This feature is especially useful on Dx-expeditions or contests to check band @ SSB, CW, FM, AM,RTTY
activity or to tune in your next contact. The newly developed ICOM DDS (Direct Signal @ 160-10m/general
Synthesizer) system is incorporated to provide a fast transceiver lock-up time. This is coverage receiver
essential for data communication systems. .

The IC-781 communication system includes a built-in 100% AC supply, high @ Directkeyboard entry
speed automatic antenna tuner, iambic keyer, semi-automatic, or full QSK CW @ 150 watt output
break in to 60 wpm, audio peaking filter, RF speech processor, multi-scanning plus SKupto 60 wpm
much more. Look into the future of Amateur communications, ICOM products will be e 8' Vv P . P ti
setting the pace others try to follow. For more information on the IC-781 contact ® -1-V communicanons
your local authorised ICOM dealer or phone ICOM (UK) Ltd direct. interface

Helpline: Telephone us free-of-charge on 0800 521145, Mon-Fi1 0900-13.00 and 14 00-17 30. This service is stiictly for obtaining information
obout or ardering lcom equipment. We iegret this cannot be used by deoless or for repoir enquiries and poits orders, thonk you

Datapost: Despoich on some doy whenever possible ———
Visa & Mastercards: Telephone orders loken by our mait order dept instant credit & interest-free H.P &
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" Tony Smith G4FAI takes his bimonthly
look at the world of dots and dashes .

Key collecting

In the winter issue of Morsum Magnifi-
cat, the journal for Morse enthusiasts,
Colin Waters G3TSS offers a personal
viewpoint on key collecting which, he
says, can become a passion to exceed or
even suppress other radio-related inter-
ests. He offers useful guidance on
starting a collection, suggesting that in
view of the many types- of key manufac-
tured over the years, specialisation in
one area is the best approach. He points
out that simply acquiring keys is just the
beginning.

‘The excitement,’ he says, ‘'can come
from studying the ways different manu-
facturers had of achieving their ideas of
ultimate performance... Obtaining a
rare or unusual key may prove the easier
part of the story; tracing the manu-
facturer and dating its production may
prove amore difficult task . . . Few things
are more frustrating for the collector
than having a key and being unable to
trace any information regarding it.’

Morsum Magnificat features many
keys, old and new, and costs £7.00 pa for
four issues. Full details from me, QTHR.

Unusual instruments

My own collection includes several
unusual items. While | have some
standard keys, and a couple of sounders
(the original audible Morse receiving
instruments which reproduced the
sound of the sending key), | also have an
early Air Ministry combined key and
sounder. Fixed to a table this looks like
an ordinary Post Office style key, but
suspended underneath, through a cut-
away in the table, are two solenoids with
small rods connecting upwards to the
key.

When wired up in a land-line telegraph
circuit, the key is operated normally for
sending andwhen areplyisreceived one
just sits back and listens to the key
thumping up and down as if controlled by
an unseen hand! | would be delighted to
hear from anyone having information

about this type of instrument and its
original use.

First hand-sending instrument

Another curio is a Morse-sending plate
consisting of raised brass strips repre-
senting the symbols of the Morse code.
An electrically connected stylusisdrawn
over the strips and the resulting electri-
cal switching activates a signalling
circuit.

This device was invented by Samuel
Morse himself, in France in 1837, and can
really be considered the very first hand-
sending instrument, pre-dating Alfred
Vail's hand-key by some six years. It was
apparently tried on some European lines
in the 1840s in the hope that less
experienced operators could Dbe
employed but it had little success and
the idea was abandoned.

Eighty years later, in the 1920s, the
sending plate was re-invented by Gra-
ham and Latham Ltd of Chelsea. This was
the ‘Scribo-Morse’ learning instrument,
connected to a buzzer, and advertised in
Wireless World with the claim that ‘the
learner’s ear will rapidly become accus-
tomed to the peculiar rhythm of each
letter as he hears it'.

The idea surfaced yet again in WW2
when, according to Bill Eason G4AMQN,
writing in RAOTA's OT News, April 1989,
Allied intelligence services made up
instruments based on the same principle
intended for agents who did not know
Morse. One-way messages were sent in
CW and replies werereceived laterinthe
form of coded speech messages broad-
cast by the BBC.

Another version of this type of instru-
ment can be seen at the Royal Signals
Museum. This is the ‘Squirt’, so named
because it was intended to send short
messages at very high speed. John
Brown G3EUR, designer of the B2 and
other clandestine sets, was involved in
the developmentwork on this instrument
although he tells me he has no specific
information about its use in Europe.

My sending plate dates from the 1920s.
| don’t know if any of Professor Morse’s
original instruments are held by private
collectors, but | believe exampies made
to send early Austro-Germanic Morse
can be found in museums in Germany
and Austria.

Surplus can still satisfy

When | recently worked Jim Toon as
GMOFNH/M on 40m CW, | was intrigued
to learn he was using an ex-army RT-316
Lightweight HF Patrol Radio, dating from
the 1960s, which he bought about a year
ago from an army surplus store.

He kindly sent me a copy of his User
Handbook and | must say it has a lot to
offer the enthusiastic QRPer. Operating
on 12V dc, and putting out 4W, it has nine
switched, crystal controlled, basic fre-
quencies over the range 2-7MHz. Each
basic frequency can be offset by a
second switch to give five frequencies
about 2.5kHz apart, making a total of
forty-five working frequencies. For
amateur use, of course, just three
crystals, giving five frequencies each
around the QRP frequencies in top band,
80m and 40m, would provide a good
minimum coverage.

For reception there are alternative
300Hz or 6kHz bandwidths, the latter
helping to overcome the difficulty
experienced in transceiving with crystal
control when the other station comes
back slightly off-frequency or with poor
frequency stability. These sets are hard
to find, but could represent a low cost
approach to QRPing for those not into
home-construction.

The Morse Machine

| have been experimenting with my
new AEA MM-3 Morse Machine and have
been using its QSO simulator based on
AEA’'s Dr QSO(tm) progran for the
Commodore 64.

It is absolutely fascinating to work
simulated stations from across the
United States and have them address me
by name. Whether calling or answering a
CQ or listening to two ‘stations’ working
each other itis incredibly realistic (apart
from the lack of QRM!) with some
exchanges going well beyond the ‘rub-
ber stamp’ format. !f one makes a mistake
the other station asks for a repeat.
Likewise you can ask for a repeat of
name, QTH or signal report, or ask ‘him’
to QRS or QRAQ.

The speeds of the simulated stations
can be set between a chosen upper level
and a lower speed about two-thirds of
maximum. Within these limits stations
then come back at different speeds to
test your abilities and help improve your
own performance. The accuracy of your
own sending can be checked by connec-
ting the keyer's serial port to a computer
and watching the text come up on the
screen.

When conditions are poor it's a great
temptaticn to use Dr QSO rather thango
on the air! There's a great deal more to
the Morse Machine than this of course,
and | will report on some of its many
other intriguing features later.
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The World of

BY DON FIE

Happy New Year. | hope Santa brought
you that new TNC you wanted. Let's hope
this year sees some worthwhile changes
in the VHF packet network, such as
mailbox access and forwarding on 70cm
toreduce congestion. When'we can start
exchanging long program files in real-
time with amateurs at the other end of
the country we will know that we have
cracked it!

Computer Networking Conference

Gateway, the US packet newsletter,
recently carried news of the 1989
Computer Networking Conference
sponsored by the ARRL and held in
Colorado Springs. If therewas athemeto
the conference, reports Gateway, it was
the need for improvements in the lower
layers of the protocol stack. New or
modified level 1 and 2 packet radio
protocols were discussed in several
papers, as were improvements to the
radio systems in use.

A proposed broadcast protocol was
presented by Gordon Beattie N2DSY.
This protocol is implemented in the so-
called BBC software package, which is
part of the Radio Amateur Tele-
communications Society (RATS) ROSE
system. Improved performance of the
AX25 link-layer protocol was proposed in
papers by Lyle Johnson WA7GXD, Eric
Gustafson N7CL and Detlef Schmidt
DKA4EG.

On the radio front, the fast-
approaching advent of high-speed
packet radio hardware generated dis-
cussion of the need for co-ordinated
network efforts, culminating in a con-
tinental high-speed network. Towhet the
appetites of the packeteers present,
Bdale Garbee N3EUA displayed the
10GHz, 1Mbit/s packet radio system
developed with Glenn EImore N6GN. HF
wasn't neglected either, as the HF
packet radio design quest announced by
the ARRL earlier in the year begins to
bear fruit.

At last year's Computer Networking
Conference, Mike Chepponis K3MC
presented a design for the ‘Totally
Awesome 1/0O card’ (see World of Data,
September 1989). Since then, the Awe-
some 1/0 Card, as it's known for short,
has been under development at Digital

Radio Systems Inc (DRSI), in Clearwater,
Florida. DRSI founder Andy DeMartini
KC2FF brought copies of the Product
News Brief, dated 7 October, to.the 1989
Conference.

The improved Awesome [/O Card
consists of an NEC V40 CPU running at
8MHz, two 1Mbit/s 1/0 ports with direct
memory access (DMA), up to eight
19.2kbit/s ports and as much as 512
kbytes of dynamic RAM and 128 kbytes of
EPROM. The card plugs into an IBM
PC/XT/AT or acts as a stand-alone
controller. Software will include an
EPROM version of TCP/IP. Other packet
radio networking providers are working
on versions for the Awesome |/O card
too.

The ARRL project

I mentioned above the ARRL initiative
to promote technical innovation for HF
packet radio. At a meeting on 8 October,
the ARRL Digital Committee discussed
the potential for vast improvement of HF
packet. They defined four specific areas
to improve: modem design, protocols,
use of diversity techniques and network
management. Each of these areas will be
given ARRL support as needed by the
issuance of grants to developers (not
something we are likely to see the RSGB
doing, unfortunately). It will be inter-
esting to see what progress is made.

DCD modification

Oneinnovation that is already having a
beneficial effect on HF packet and,
indeed, on VHF is a DCD (Data Carrier
Detect) modification being made avail-
able by TAPR (The Tucson Amateur
Packet Radio group). Proper operation
of Data Carrier Detect (DCD) is impera-
tive for efficient sharing of a packet
channel. Many TNCs don't provide
optimum DCD operation and the current
version (2.0) of AX25 level 2 protocol
compounds the problem. However, an
inexpensive solution is now available to
combat the former case and progress is
being made in the latter case with the
proposed changes to AX25 level 2
version 2.1.

The DCD modification, available for
most of the popular TNCs, consists of a
tiny printed circuit board which fits

LD G3XTT

inside the TNC and is plugged into the
empty socket left after removing the
existing DCD chip. For HF operation
provision is made to connect a
THRESHOLD control on to the demod-
ulator. The result is a fast attack, slow
decay DCD with a hang time to compen-
sate for temporary fades due to multi-
path. When all stations sharing a channel
have proper DCD action, dataflows more
efficiently. ’

For TNCs which are not direct TNC1 or
TNC2 clones such as the KPC-1 and 2,
KPC-2400, KAM, PK87, PK88, PK232, TNC-
220 and TINY-2, the upgrade adaptor
adds an EPROM-based state machine to
derive DCD based on lock-up of a digital
phase-lock loop. It is a PC board less
than two inches square and mounts
easily inside the cabinet of most TNCs.
Thisupgradeisreported toimprove DCD
operation dramatically, even allowing
you to run with your radio unsqueliched
which reduces other stations’ TXDELAY

requirements, further improving
throughput on the channel.
In Connect International GU3MBS

reports ordering the DCD upgrade kit for
his Tiny-2 direct from TAPR in the US and
being able to get it going very easily.
Your dealer may well be able to help with
the mod or you can write direct to TAPR,
PO Box 12925, Tucson, AZ 85732, USA for
a list of kits and software.

HF diversity tests

One of the techniques that shows great
promise for improved HF packet radio
performance is diversity reception. Used
for years by military and commercial
stations, diversity is the technique of
receiving the same signal on two
different antennas. The antennas may be
separated in space, different in polarisa-
tion or use different angles of arrival for
the received signal.

Steve Hall WM6P has been testing
some of these techniques and reported
encouraging results at the eighth Com-
puter Networking Conference. He plans
to organise agroup toworkinthisareato
find usable approaches for HF packet
radio. It will be interesting to see what
the results are.

What intrigues me is that these
research efforts are prompted by diffi-
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THE WORLD OF DATA_

RSGB Packet Working Group Guidelines
on Packet Bulletins

Before sending us a bulletin, please ensure that it is appropriate to do so by
checking the following points:

1) Is it abusive, libellous or defamatory? Is it racist or does it infringe someone’s
copyright? Apart from the personal trouble this kind of thing can bring, all it does is
bring amateur radio into disrepute.

2) Does it constitute an advertisement? Any message which involves pecuniary
interest (ie money), whether directly or indirectly, is illegal under the terms of our
licence. It is not good enough just to omit any mention of money, nor to advertise
for ‘a good home’ for your goods.

3) Could it be interpreted as being for the purpose of business, advertisement or
propaganda purposes? This includes news or messages of, or on behalf of, any
social, political, religious or commercial organisation. (Our licence specifically
excepts from these prohibitions news of activities of non-profit organisations such
as radio clubs.)

4) Will it serve a useful purpose? The amateur packet network is not a soapbox for
the airing of grievances, broadcast of destructive commentary or conduct of
personal vendettas. To do so is pointless. It just brings packet radio into disrepute
and may land you on the wrong side of the law! If you have strong feelings on packet
related topics which are likely to be of wider interest, write to one of the journals or
contact the Packet Working Group. :

5) Does it need to be a FLOOD bulletin at ali? What's the point of telling the whole
world (often literally) about your neighbour’s lost cat, the M3 washers you need
etc? If you need help try asking on your home BBS first. Use local distribution
addresses before resorting to a ‘@ GBR'.

6) Don’t send ‘open letters’ to individuals.

7) Don't write in the heat of the moment. Word process your bulletins first, then
reread them before sending. You might find you feel differently after a few minutes!

Much of the above applies equally to non-bulletin traffic.

Please remember that in some of the more serious cases it's not just your own
licence which may be at stake — your mailbox sysop’s licence also places upon him
obligations regarding the content of messages transmitted by his station - you may
also land others in the kind of trouble that everyone wishes to avoid.

Golden rule: If you wouldn’t say it on phone, don’t send it on packet!
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culties with using packet radio on the HF
bands. AMTOR, as | have discussed
before, is in many ways a preferable
mode for data transmission on HF.
Packet may well overtake it as the
technology adapts, but | can't help
feeling that if the same level of R&D were
put into AMTOR it would remain streets
ahead of packet. The reason this doesn’t
happen is that AMTOR was first
introduced in the UK and Europe and has
never really caught oninthe USA, the old
‘not invented here’' syndrome.

Earthquake

Packet radio came into its own in the
aftermath of the California earthquake,
allowing health and welfare traffic to be
passed on behalf of public officials and
the American Red Cross. The network
was operational on both 2m and 220MHz
in and around the San Francisco area.
Packet radio is, of course, ideally suited
for use in such situations.

RITY repeater

The RSGB recently reported that the
GB3PT RTTY repeater, located near
Royston, has changed speed from 45.45
to 50 baud in accordance with RSGB
recommendations. The repeater also
supports V21 data at 300 baud. Input

frequency is 433.9MHz, and output is on
433.3MHz. The RTTY tones are Mark at
1445Hz and Space at 1275Hz. Data tones
are 980(1) and 1180(0) In and 1650(1) and
1850(0) Out.

The BARTG news bulletin followed the
RSGB report with information on how to
use the repeater. Key your transmitter,
modulated with a Mark tone. The
repeater should reply with a carrier and
1kHztone, which will cease after the user
types ‘GB3PT'. Data mode is accessed in
a similar manner - the repeater recog-
nises the mode required by the data
tones which it receives.

Discipline on packet

The uses and abuses of mailbox flood
bulletins are a continuing cause of
widespread concern and the RSGB
Packet Working Group has compiled a
set of guidelines which it urges users to
follow. My own view is that this is crucial

if packet is to survive and prosper.

~ At the moment the packet network
seems to have become a national soap
box for those who have an axe togrind, a
state of affairs which is likely to drive
away the serious experimenters who can
help to improve the network and facili-
ties it offers. | would recommend all
World of Data readers to adopt the PWG

guidelines and toencourage otherstodo
the same. The guidelines, issued by
G8KHV on behalf of the RSGB Packet
Working Group, are reproduced here.

Operating news

The September issue of @ST magazine
carried the results of the first ARRLRTTY
Round-up held in January. The listings
included entries from a number of UK
amateurs, notably GOATX, G4SKA,
GOARF, GWOANA, G4AMKO and GI4TSK.

GOATX was the leading G entrantin the
BARTG Spring HF Contest, taking seven-
teenth place overall out of 155 entries.

GU4YMV led the pack in the BARTG
Spring VHF Contest, though activity
overall was low. Packet radio seems to
have killed RTTY on the VHF bands.

Both the Norwegian and US DXpedi-
tions to Bouvet Island (see my DX Diary
column) are planning RTTY activity, and
a number of other interesting ones have
shown up recently on the HF bands.
Perhaps the most surprising has been
BZ1FB from China, worked in the UK on
both AMTOR and packet.

Don't forget the New Year RTTY event
which takes place on 1 January on the HF
bands. Exchange new year greetings in
your native language with the other
participants.

[ %R. °N. “Electronic§

Professionally designed equipment for Amateurs

* NEW %

144/28MHz 10m TRANSVERTER
£25w p.e.p. £189 + £4 p&p

PLUS OUR FULL RANGE OF TRANSVERTERS
Our 2m IF transverters require a drive leve! of 0.5-3.0 watts, or up to 12 watts
with our 7dB switched attenuator. The 10m IF models can be supplied for
drives between 0.25mW and 20W with a separate receive output if required

144/50MHz 28w pep £189 + £4 p&p
28/S0MHz 25w pep £199 + €4 p&p
145/70MHz 28w pep £239 + €4 p&p
145/70MHz 10w pep £199 + £4 p&p
28/70MHz 10w pep £199 + €4 p&p
7dB switched Attenuator £22 + £2 p&p
All our transverters meet the same high specification

SECOND HARMONIC: «{—70d8 INTERMOD: <{—32d8
SPURII' <—60dB NOISE FIGURE: <2.5d8

* NEW %

LOW NOISE GaAsFET MASTHEAD PRE-AMPS
For 70Mhz, 144Mhz, 432Mhz, 934Mhz,
200W power handling £99 + £4 P&P
PRE AMPLIFIERS
Low noise (1<dB) GaAs FET Pre-amplifiers for 6m, 4m and 2 metres.
RC or DC through switching (Max 100w pep).
) ® Indoor boxed unit £36 + £2 p&p
@ Masthead (line powered) with indoor DC feed unit £69 + £4 p&p
MET. ANTENNAS
50MHZz 3 el. £42.95, 5 el £64.40, 70MHz 3 el. £37.30 p&p £4.50

37 Long Ridings Ave, Hutton, Brentwood,
m' fuion
=

All prices include VAT

Essex CM13 1EE. Tel: 0277 214406
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RADIO OFFICER

ACAREERWITHADIFFERENCE

Government Communications Headquarers (GCHQ) are specialists in all aspects
of communications and os 0 RADIO OFFICER you would be trained to undertoke
wide ronging duties covering the complete radiocommunications spectrum from
DC to light.
Not only do we offer Comprehensive training but also:-
e Good Coreer Prospects ® Competitive Salories
o Voried Work (opportunities for moves within UK and Overseas)
e Generous Leave Allowonces ® Job Security
e Non-Contributory Pension Scheme
and much more!
QUALIFICATIONS
a. You need to hold or hope to obtain o BTEC National Diploma {or
HNC/HND) in o Telecommunications, Electronics Engineering or
J similor discipline. Speciol consideration will be given to appliconts

K holding on MRGC Cerificate. The C&G 777 (Advanced) or other
quolification incorporating morse skills would be advontageous
but not essentiol.
or

b. Hove a minimum of 2 years recent relevont radio
operating experience. Preference will be given to
those copable of reading morse ot 20 wpm.
Preferred Age Ronge 18 o 45 years.
SALARIES (Reviewed Annuolly)
After o residentiol troining course of between 29 ond
52 weeks — depending on background experience —
the Radio Officer Pay Scole ranges from £12,678 to
£18,431 over 5 years with prospects for further
promotion. {Salaries include on ollowance for shift
ond weekend work).
APPLICANTS MUST BE BRITISH NATIONALS
For further information ond opplication form contoct:-

Recruitment Office, Room A/1108, GCHQ, Priors Road, CHELTENHAM,
Glos GL52 5A) or Telephone {0242) 232912 or 232913,

I -
:/.“n‘
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SHORT WAVE

LISTENER

TREVOR MORGAN GW40XB

Happy New Year to you all!
1989 came to an end with the
European mainland in tur-
moil. We can only wait and see
how the recent developments
in eastern Europe will affect
the amateur radio scene, but
listeners in the Eastern bloc
countries seem to be ‘open-
ing up’ in their correspon-
dence to me at any rate and
are full of hope for the future.

Foreign languages

Of course, amateur radio
has always been boundary
free as far as possible,
although the eastern chaps
have sometimes been a bit
‘short’ in passing information.
Much of this has been due to
language problems, but that
is true even with other coun-
tries. | have often experi-

enced QSOs that have
terminated with ‘...sorry,
but my English not

good...73s old man'. The
trouble is that most English
speaking nations expect the
other guys to speak our lingo
and rarely attempt to learn
another language.

Most of us, it seems, paid
little attention to our lan-
guage classes at school, pre-
ferring to spend the time
tying knots in Sally’s plaits or
reading the Beano under the
desk!

However, all is not lost.
There are short courses in
‘radio languages' which are
suitable for both the listener
and licensee. Once you have
grasped the basics of conduc-
ting a QSO in a particular
language, it's only a short
step to learning that little bit
more.

It's well-known among reg-
ular QSL card hunters that
reports to broadcast stations
in South America are far more
likely to attract a card if the
report is in Spanish or Portu-
guese, but even a simple
‘Obrigado pelo seu interesse.
Atengiosamente’ (‘Thanking
you for your interest. Best
wishes’' — Portuguese) at the
end of a report is likely to pay
dividends.

Jonathan Marks of Radio

Nederland gives some good
reporting information in
Guide to Broadcasting Sta-
tions, by Philip Darrington,
and published by Heinneman
Newnes. Radio Amateur Con-
versation Guides are avail-
able from the RSGB covering
Dutch, French, Russian, Ger-
man and Spanish, and many of
the scripts used can be con-
verted for listener reporting.

The Scouts

Another big ‘boundary cros-
ser’ is the Scout organisation,
which has members world-
wide. Once a year the Scouts
greet their fellows using
amateur radio. This serves
two purposes: it enables the
Scouts, who are unable to
meet at international jam-
borees, to exchange greet-
ings and introduces amateur
radio to many who have never
experienced it.

| have received entries for
the International Listeners
Association JOTA Award,
which is presented to listen-
ers for logging Scout stations
over the period.

Points are scored as two for
each overseas station logged
and one for each home sta-
tion, plus ten bonus points are
awarded for GB2COD,
GB2GP and GB2WFF.

Band reports

The first report is from
Clifford Tooke G1516, who
stated that the bands on
Saturday 21 October were not
very good and thattherewas a
lot of ‘tuning-up’ evident on
those frequencies in use,
causing a few ‘heated
exchanges’. Apparently, sta-
tions suffered a lot of structu-
ral damage because of high
winds over the weekend.

Clifford’'s score is 167
points, with eighty-nine UK
stations and thirty overseas
stations logged. Well done!

The next report is from Stan
Porter ORS 45992, who was
logging from his new location
in Santa Maria, Portugal, with
a Sony ICF7600D and a 6m
‘wet string’. Although he
didn't get as much time in

as he would have usually, he
enjoyed the session. Stan's
score is fifty-eight points with
four home stations, the rest
were outside Portugal. No
doubt you’'ll beat that score
next time, Stan!

Next in line is Philip Davies
ILA 023, who was using his old

{ faithful Eddystone 840A. Phil

was particularly fascinated by
the number of UK Scout
troops operating from small
villages, and he had fun
tracing them in his road atlas.

Phil's total score is 228
points, with fifty-one over-
seas stations logged. Good
going, Phil!

The next report is from Paul
Baylis of Vigo, Kent, who was
busy logging for his entry
between bouts at the mike as
part of GB2VSD. Neverthe-
less Paul managed ninety-six
points, including twelve over-
seas stations and sixty-three
in the United Kingdom. Good
effort, Paul!

Finally Hedley Falkinder
ILA 150, sent in a massive
entry. Commenting on the
poor band conditions and

early close-down by many |

Scout stations, he still man-
aged a superb score of 430
points, including 132 over-
seas stations. Congratula-
tions, Hedley! Another trophy
to add to your collection!

Looking through the logs it
seems that most of Europe
was represented, with Hol-
land being the most promin-
entas usual. Luxembourgwas
in there and Cyprus puton a
show. The African states were
also represented with
Algeria, Lebanon, Nigeriaand
South Africa logged, includ-
ing ZS1SEA and ZS1AIR.
ZD7JAM in St Helena was
found on 15m, while a lonely
WA4DRJ/J from Richmond, Vir-
ginia, was the only Statesider
logged by anyone! Conditions
must have been bad!

Contests

So to the general band
reports, and for this we thank
Philip Davies for his observa-
tions based on some of the
major contest periods.

September (WAE SSB);

| 4XOWAE (Israel) and ZS1IS

1

(Walvis Bay) were nice
catches on 10m, while 15m
yielded UA0ZDD (Obl.128
Kamchatka) and JH5RXS. 20m
offered KH6KZ, EK4AA, NB6F

. and TM7EU (at the centre of

the EEC in St Andre le Coqt).
40m found KT9M, WE9V,
W7WA, VE7SZ, WA8SXM and
K6IR.

The Scandinavian Contest
during September revealed
some interesting contacts
including CI1YX (Nova Sco-
tia), 4D9HAM (to celebrate
the sixth anniversary of the
Mindinao Island ARS),
LR2DW, gX10 (Greeniand),
784BX (Sweden) and OF0AM
(Finland).

The RSGB 21/28 Contest in
October was one | took partin
myself and, while Phil reports
KD7P/NH2 (Guam), XF3RD
(Mexico) and VU2SMYindia)
on 10m, | found 15m more
productive with plenty of
Japanese and Americans
active as well as HL9HH
(Korea), YCO9VGB (quonesia)
and 3X1SG (Guinea), while
10m found KP1UGF (Nevassa
Island).

Good contest, though, and
even | managed to catch all
the American states, all but
one of the Canadians and a
couple of dozen Japanese
areas!

The CQWW SSB Contest
found Italy going crazy with
19, 1G8, IH9, |11, IM8, 102, IP4,
IQ4, U3 and IU6...a
headache for some, but good
for prefix hunters. 10m found
HC8K, HU1A, C53FW, CW8B,
XL3XN, 4J5FV ang ZF2HV. On
15m CF1IDX, ‘H0A, HV3SJ,
OL8A and CNOA. 20m was very
lively with BY1PK causing
havoc with zone twenty-four,
and JW1 and JW7 on Svalbard
hooked them in like herrings.
ZW5B, YY3A, AZ5D, L1Y and
5J6CQ kept the rest occu-
pied. Even the lower bands
got alook in with 40m showing
NE9O, ADSC, NG8D, OL4A
and ORSEEC for a special.
Top band offered LX7A,
GJBUW, 1Q4A, IU3A, OQ7LR
and RQ7W.

28
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There was some nice stuff
to be found during the con-
test season, so the bands
can’t have been all that bad
for listeners.

Qutside the contests JTODX
(Mongolia), TT8GA (Chad),
XT2PS (Volta), LH2A (Uni-
versity  station, Norway),
A61AC (UAE), AP2J2ZB (Pakis-
tan) and VE6DOC (Alberta)
were all nice ones to log.

A nice tale to finish with
about ly1BX. This call was
originally issued to UP2PBY
in 1938 and he has now had it
re-issued to him after all this
time. His own words were
‘Thanks be to God, | now have

my old call again!’ [

J

Awards :

Others have also been
adding to long-time listings,
such as Luciano Marquardt
G1VDW, who claims 9ViINQ
(Singapore), TT8GA (Chad),
HC2G (Ecuador), V290A
(Antigua), VPILR (Bermuda)
and ZW5B. QSL returns
include FH/DL7FT (Mayotte),
VK2RK, ZS6MAR, A92BE and
D44BS. Luciano is taking a
rest in 9H (Malta) during
February, but he will be back
in the hunt soon.

Peter Bowles of Newhaven
has been logging some new
ones with TT8GA and JH1EVF
(in QS0O), as well as J28TY
with LY1BYL and others on
10m, followed by KSMK/5 on
20m. The postman cheered
him up no end when he
delivered a QSL from ZD8PJ.

QSL information from Pete
includes UO40R via PO Box
174,  Tiraspol, Moldavia
278000, USSR; 4N1K via
YU1XA Blagomir Mitrasino-
vic, Sarajeuska 4, 3100 Titovo
Uzice, Yugoslavia; CI3XN via
VE3XN, QTHR; and J28TY via
PO Box 2417, Djibouti.

Martyn Whyte of Edinburgh
has threatened me with his
claim for the Premier Award
(2,000 prefixes). While check-
ing his logs he has managed
to find EK2RR, CYODXX, 9K3C,
J73JM/KP2, 9V1UJ, A41JR,
8J1RL, C31SD, 3A/HB9DCQ,
C6ADC, EDSTIA, JY8RK and
CNS8ST - to name just a few.
However, he has not found
the bands up to par lately.

Nathan Rosen of New
Jersey, USA, has sent in
another claim. His original
claim was mislaid in the post,
but a replacement kept him
happy so now he's claiming

the Continental Award for
USSR (100 stations), and all
verified by QSL too! IRCs are
not so easy to get over in his
neck of the woods, but I'm
sure | will find a use for the
greenbacks some day. .

High winds

Recent high winds, espec-
ially over the late Octo-
ber/early November period,
put many aerial set-ups in
danger...mine included. |
am normally a ‘belt and
braces’ chap but | must have
left a guy slightly slack at
some time, with disastrous
results over the ‘Leicester’
weekend. On my return home,
my son informed me that my
35ft mast was horizontal and
that a couple of aerials had
been badly damaged. The
following is his -account of
what happened.

At about 1430hrs, there was
a sudden rise in wind-speed
to well over 60mph. Where |
live, this speed is amplified
due to a 'tunnelling’ effect
caused by the local terrain
and we often experience
whirlwinds. However, the
mast heeled to one side and
one of the six guys slipped its
mooring and, with the next
sustained gust, the mast
began to lean slightly. My son
dashed into the garden to
grab the loose guy but was
seconds too late and could
only guide the mast as it fell.
There was a loud ‘crack’ and
the lower section of 2in alloy
buckled and collapsed.

The resulting damage to my
vertical meant that | required
a new top section, and my
minibeam was virtually a
write-off with most of the
spokes missing and badly
damaged traps.

The moral is you can't trust
mother nature, so always
check your guys regularly!

Well, that’s it for this month.
Keep sending in those
reports and have a successful
month DXing.

Reports should
be sent to

Trevor Morgan at
1Jersey Street,
Hafod,Swansea
SA1 2HF,Wales.
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Kit No.

1001
1004
1008
1013
1018
1020
1022
10268
1027
1029
1034
1036
1038
1044
1045
1047
1059
1065
1069

1073
1078
1091
1098

1114
1117
1119
1125
1129
1131
1133
1203

JUST A SMALL

SELECTION OF KITS

FROM OUR EVER

INCREASING RANGE

Description Orice (each)
£ (incl. VAT)
0.2 WATT FAM TRANSMITTER 4.16
LIGHT SWITCH 5.83
800 WATT MUSIC TO LIGHT 4.99
AM-FM-VHF RECEIVER 13.33
GUITAR TREMELO 7.08
0-5 MINUTE TIMER 5.42
METAL DETECTOR 4.18
RUNNING LIGHTS 8.33
NI CAD BATTERY CHARGER 7.08
4 SOUNDS ELECTRIC SIREN 499
CAR BATTERY CHECKER 2.92
TRANSISTOR TESTER 3.75
AM-FM AERIAL AMPLIFIER 2.92
GRAPHIC EQUALIZER 12.91
SOUND EFFECT GENERATOR 6.66
SOUND SWITCH 9.58
TELEPHONE AMPLIFIER 8.33
INVERTER 12V DC TO 220V AC 20.82
12V DC FLUORESCENT
TUBE UNIT 5.42
VOICE ACTIVATED SWITCH 8.24
ELECTRONIC DICE WITH LED'’s 8.66
GUITAR PRE-AMPLIFIER 7.80
DIGITAL THEMOMETER
WITH LCD DISPLAY 20.82
ELECTRONIC LOCK 7.80
TV PATTERN GENERATOR 917
TELEPHONE LINE RECORDING 4.16
TELEPHONE LOCK _ 6.66
NEGATIVE ION GENERATOR 14.16
ROBOT VOICE 6.86
STEREO SOUND TO LIGHT 9.52
MINI FM TRANSMITTER WITH MICROPHONE  4.18
All kits are supplied complete including
Silk Screened pcb, Components, Solder,
Wire and full instruction sheet
CREDIT CARD HOTLINE
]
2 01-205 7485 —

LARGE STOCKS OF INTEGRATED CIRCUITS,
SEMI'S, OTPO ELECTRONICS, CAPACITORS,
RESISTORS, SWITCHES AND OTHER

MISCELLANEOUS PRODUCTS
ARE ALSO AVAILABLE FROM

Hobbykit

For latest kit catalogue and price list

send a large 45p S.A.E. to:

Hobbykit Ltd.

UNIT 19, CAPITOL INDUSTRIAL PARK

CAPITOL WAY
LONDON NW9 OEQ
FAX NO: 01-205 0603
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News and comment from

Glen Ross GBMWR

New UK record

In last month’s edition | gave news of
several new world records that have
been set Stateside recently. Not to be
outdone, | can now report a new UK
record which has been set on the 24GHz
band and whichisreported inthe current
edition of the Microwave Newsletter. it
still does not beat the long-standing
narrowband record which was set sev-
eral years ago by G3BNL and G3AAZ, but
it has long been the ambition of many
people to set a new record using
wideband FM. The previous distance
record was 127km and was held jointly by
G3FNQ and G3NKL; notice that all the
old record holders were G3 licence
holders. The new record of 135km is held
by GBAGN and G3PYB, so the class B
men have broken in at last.

More details

The record was set on 15 October at
around 0900hrs GMT. GBAGN was
located at Beeley Moor, which is near
Chesterfield (SK303681), and G3PYB was
at Blakey Ridge on the West Yorkshire
Moors (SE685979). The equipment used
at both ends was based around the
ubiquitous Plessey GDHMS32in-line units
with a nominal transmit power of 7mW. A
45cm diameter dish was used by GBAGN,
whilst G3PYB used a 60cm unit.

Weather conditions at the time
included low temperatures and some
ground frost with a very low water
content. This last point is very important
because water vapour absorbs a
tremendous amount of the radiated
power at these frequencies.

Our congratulations to both stations
on getting the result they were trying for
after so many near misses in the past.

Beacons

A message from lain G4SNL asks for
some publicity for his new 10GHz
wideband FM beacon. This is located at
Saltash in Cornwall, at locator 1070VJ.
The power output at the time of writing is
10mW and the aerial beams roughly north

towards Caradon Hill. Atthe moment lain
is using a small horn aerial, but he
intends to fit an omnidirectional Alford
Slotinthe near future. The beaconis one
of the new ‘attended’ type and if you want
to make sure it is running properly when
you need it, then contact lain. Tel: (0742)
849601, or you can get him on packet via
GB7PLY.

As one comes on another door hits you
in the face! The RSGB have reported the
faiture of the Ipswich 10GHz beacon
GB3MHX. This is apparently due to a
damaged feeder cable, so the beacon
will be off the air for some time until it is
replaced.

Reciprocity

It is not often one gets a chance to use
that word in an article, so why has it crept
in here? Well, when used in connection
with aerials itdescribes a property which
many people seem to have forgotten
about. That is that, with some exceptions
such as small ferrite bars on the HF
bands, an aerial provides the same gain
on transmit as it does on receive. Just
recently, | have heard several people
passing remarks on the lines of ‘He is
running 50W to a twelve-element beam
and | have only 50W to a two-element
beam, and yet we are sending each other
identical reports.’

No surprise

Let us work this one out. Assume that
the twelve-element beam has a gain of
15dB and your two-element one can only
manage 5dB. When the other station
sends to you, his aerial gives 15dB and
yours adds another 5dB, giving a total of
20dB gain. When you send to him your
aerial gives 5dB and his large beam adds
15dB, and so you still end up with a total
of 20dB gain on the path. Therefore, the
signal levels are identical in both
directions. Even if the transmitted power
levels are different, the total aerial gain
used on the path is always the same. It is
the total gain of both the aerials being
used; thanks to reciprocity.

The Mole

G4AFJ is the chairman of the RSGB
Repeater Management Group (note the
use of the word ‘Management’ in the
title) and he is renowned for being a
difficult person to get a letter from. He
admits this and in arecent letter to one of
our correspondents he starts by heading
it ‘A reply at last'.

He goes on to say, in answer to
complaints about lack of interest in
repeater management, that they will not
be closed down because ‘The repeater
has done nothing wrong. It works
perfectly weil relaying on its output
whatever is fed into it on the input. If we
close the repeater down it is equivalent
to saying that because people get killed
on the M1 it should be closed down for
four weeks every time someone gets
killed on it

You might, perhaps, wonder how
someone who has this sort of attitude to
repeater management plus a reputation
for not even responding to correspon-
dence was ever selected as the right
person to hold down the job.

Results

Now we come to an even more
interesting bit. As we all know the lady is
not for turning, but apparently if you lean
on him heavily enough G4AFJ will oblige
with a subtle about-face. After many
representations to the RSGB, who are
the licence holders for all repeaters,
followed by a deputation to the RSGB
council meeting, the Society haveatlong
last given in to public pressure and
closed down the GB3NA repeater. This
hasbeenreported as beingdone to allow
consultation, while the worst offenders
are no longer on the airwaves.

I have received some letters on the
subject which say, in effect, ‘What is the
point of closing down a.repeater? The
troublemakers will only go elsewhere.’
The other line of attack is to ask why a
large majority of people should suffer
the loss of the repeater simply so that the
offenders can be silenced.

Responses

The answer to the second question is
probably to ask what is the point of
having the use of a repeater which is
unusable because of the antics of these
idiots. Perhaps the answer to the first
point is that if you move wrong-doers
they’ll always go somewhere else, but at
least you are trying to do something
about the situation, rather than just
accepting it.

The real answer is simply never
respond to an idiot, they can only getany
fun out of it if they see that you are
getting worked up about the situation.
There is little point in these idiots trying
to make a nuisance of themselves if the
only thing they are annoying is thin air.
When it comes to personal abuse we are
into more serious things and an official
complain*and response are probably the
only answers. You may complain fast
enough, but whether you are going to
receive an official responseis amatter of
conjecture.
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DTMF codes

Following on from this is the idea of .

closing down arepeater remotely. This is
technically easy to do, usually via a
microwave link, as is fairly common in the
United States.

There is a simpler method available
and that is to have control over the
repeater by sending combinations of the
tones which can be generated using the
standard DTMF coding keys - now
available on even the simplest of hand-
helds. The idea is that by sending
suitable combinations of codes you
could, for example, reduce the receiver
sensitivity, switch the repeater off for a
predeterminate length of time, or per-
form many other control functions.

Problems

The major snag with this type of control
is that it would not take long for an
enthusiastic idiot to discover what the
various control code sequences were.
Having done this the idiot could then
have a great time controlling the repea-
ter himself; not exactly a desirable state
of affairs in anyone's language. To get
over this particular problem the sugges-
tion is to use sub-audibie tone codes.
These frequencies are below the normal
range of human hearing and, again, are
available on many rigs as sub-audible
squelching tones.

Recording
On the face of it, this seems a much

safer way of doing things but, in fact, it's
still easy to discover the code if you are
sufficiently determined. The answer is to
simply tape-record the control codes
and then replay them at a faster speed.
This makes the tones audible, and the
frequencies can then be measured. You
now simply divide the measured tone
frequencies using the same factor by
which the tape was speeded up, and you
have the sub-audible control frequen-
cies that you are trying to discover. Once
again, the idiot is in control.

In practice

It must be admitted that the second
system takes a lot more effort to crack
than the first, and it is fairly certain that
few people would go to the bother of
trying to crack the codes. Unfortunately
there are always people who love a
challenge (think of computer hackers)
and it needs only a couple of people in
the repeater’s coverage areato crack the
code and you are in trouble again.

It must be obvious that some form of
control is desirable; the biggest problem
of allisintrying toget the DTl to agree to
it. At the moment they do not seem to go
along with any contral method, other
than someone visiting the repeater site
and physically switching it off.

50MHz news

Just enough space for a quick run
down on stations worked by UK, F, ON
and PA stations.

26 October saw early evening openings
to South Africa, mainly KG square.

Around 1030hrs on 27 October there
was a rather weak opening into Japan,
but there are no reports of contacts

. being made. By 1045hrs the opening had

moved around to Western Australia, and
several VK6 stations are reported to have
been worked. By 1230hrs it was the turn
of Nigeria to get in on the act.

On 28 October, from 0930 to 1030hrs,
there was an opening into Japan, with
JAGIEF and JAAMBM providing good
signals.

Widespread

29 October provided signals from VK8,
from 0940 to 1015hrs; G3KLF/mm was
worked at 1033hrs from near Muscat.
From 1025 to 1045hrs, an opening
occurred to Japan. From 1150 to 1430hrs
the band was open to South Africa. These
conditions continued to 5 November
when there was an excelient opening
into the USA and Canada.

Thursday 9 November produced a
small aurora opening. There was also an
excelient opening to the USA and this
was followed on the 10th with a superb
opening into South America. During this
opening there were some superb con-
tacts with ZC4MK in Cyprus.

Close-down

That'sit for thismonth. You can contact
me at 81 Ringwood Highway, Coventry, or
via packet at GB7NUN.

J. BIRKETT

EX-MILITARY COMMUNICATIONS RECEIVER R210. Frequency 2 to
16MHz in 7 switched bands AM, CW, SSB, FCo, Aerial inputs 80ohm
balanced line, long wire or whip, CW filter, BFO, Noise blanker,
complete with 240 volt AC power pack, loudspeaker, headphone jack
and pair of lightweight headphones.

Price £79.80 carr. Mainland only £8.00.
EX-MILITARY COMMUNICATION RECEIVERS TYPE R210
unconverted £80 (carr £6.00).

Air Spaced Variable capacitors 15 + 15pF £2.50, 125 + 125pF £1.95, 10
+ 10 + 20pF £1-50, 200 + 350 pF £2.50, 430 + 530pF £2.50, 200 +220

pF £2.50 200 + 300pF £2.50

Pye Westminster W15FM. 80-110MHz. 10 channel £18.00 (carriage
£3.00).

Dymar 25W. 16 channel FM 80-110MHz £18.00 (carriage £3.00).

With data to convert to 4M.

ACCEPTED.

RADIO COMPONENT SUPPLIERS %ﬁ;?zmn
feciionn | | ARM1000
AMR 1000S

NAVICO

FROM £234.89

Thames Msrioaics Lid

244 Furtherwick Road, Canvey Island, Essex SS8 7BY
Telephone 0286 680930 Telefax 0268 510599
EN | 2

L]

ACCESS AND BARCLAY CARDS %
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KN QRP KITS at QRP PRICES! B3

BUILD THE ‘CARLTON'*
SSB/CW RECEIVER KIT
FOR JUST £63.00 COMPLETE!
INCL P.P
+ 3 bands: 80/40/20m
* Direct conversion
* Full, clear instructions
+ Needs only a 12V power supply,
standard 8 OHM ’phones/LS and an aerial!
REMEMBER! OUR KITS ARE COMPLETE IN EVERY DETAIL! OTHER
KITS IN THE ‘QRP’ RANGE INCLUDE: TRANSCEIVERS, ATU'S, SWR
METER, FILTERS etc. PLUS A READY-BUILT POWER SUPPLY,
For full details, SAE please to:
LAKE ELECTRONICS
7 Middieton Close, Nuthali, Nottingham NG18 1BX
Or ring Alan, G4ADVW on {(0602) 382809
Callers by appointment only

please mention AMATEUR RADIO when replying to any advertisement 3



ONE CHIP BURGLAR ALARM

by John Tweaker

Burglar alarm designs are common-
place, but this is one of the smaliest full
feature circuits yet. It provides variable
EXIT and ENTRY delays and a time-out
shut-down (once the alarm has been
triggered it is automatically silenced
after a preset period has elapsed).
Although this article describes installing
the circuit in a car it can aiso be used to
protect any enclosed area, such as a
garden shed or a drinks cabinet.

| have fitted this prototype to my own
car and, despite its small size, it works
just like ‘the real thing' and has not
proved susceptible to false alarms. In
fact, | added a car horn to the circuit and
wired it in parallel to the main one,
except that the new addition is fitted
under the driver's seat! This should make
any car thief abandon his attempt.

The alarm is enabled by applying
power to the circuit; you then have a
short time to leave the car before the
circuit becomes active (the EXIT
DELAY). An optional LED can be fitted to

remind you that the burglar alarm is on.

When you return to the car, you simply
open the door and get in. Although the
alarm will be triggered it will not start
immediately. You now have a short time
todisable the alarm before it sets the car
hooter off (the ENTRY DELAY). If a
burglar opens the door, the alarm will
soon start and hopefully frighten him
away. After a preset time the alarm stops
(the TIME-OUT period), preventing the
alarm from draining the battery.

Circuit description

The alarm circuit consists of two wired
loops to detect entry into the car (see Fig
1). These are the Normally Open loop
(NO) and Normally Closed loop (NC).
They usually consist of switch contacts
fitted to the doors of the car, such as the
courtesy light switches. You can also
include extra switches if desired, eg, a
wire loop passing through the case of the
car radio as part of the NC circuit, or a
spare contact on the ignition switch as

part of the NO circuit. The alarm is
enabled or disabled simply by applying
or removing the power supply to it.

The circuit is built around a CMOS
quad NOR gate IC. The four gates N1 to
N4 are used as gated monostables.
Resistors R1 and R2 bias pin10of N1to a
logic ‘1’ state when the NC and NO
switches-are in their normal position. C1
and VR1 provide the EXIT DELAY. Power
is applied when C1 charges via VR1,
causing the junction of R3 and VR1 to be
initially a logic ‘1’ at switch on and then
slowly change to a logic ‘0". Afterwards
the latch formed by N1, N2 and D1 is
enabled.

. Capacitor C2 and the variable resistor
VR2 provide the entry delay. The latch is
set by operating any of the NC or NO
switches; the output of N1 atpin3goes to
logic ‘1" and C2 charges via VR2. This
causes the level at pin 8 of N4 to siowly
change from a ‘0’ to ‘1, giving the ENTRY
DELAY.

If the alarm is not disabled after the
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To o 33
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Flg 1: The alarm circuit layout
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horn "o n.o.
switch I I contacts

Flg 2a: Connecting the horn to the alarm circuit

ENTRY DELAY expires the monostable
formed by N3, N4, C3 and R6 is triggered.
This monostable drives the relay via R7
and TR1, and the relay contacts are used
to sound the car hooter. D2 provides a
discharge path for C3 after the circuit is
disabled.

The period of the monostable gives the
TIME-QUT delay, after which the relay is
de-energised and the hooter silenced.
The TIME-OUT facility can be dispensed
with by replacing C3 with a wire link,
which turns the monostable into a latch
and allows the hooter to sound until the
alarm is disabled (or the battery runs
flat!). This is not recommended for car
applications of the alarm, but it is useful
in the drinks cabinet version!

Figs 2a-c shows how to fit the alarm to
a negatively earthed car. If the circuit is
used for any other purpose, a power
supply will be required. If a low power
Piezoelectric buzzer is used, the relay
can be dispensed with and a 9V

Existing
courtesy
light
switches

/.

Courtesy
light
‘ o—

_EmrL

+12v

—* to_n.o.
circuit

O

Flg 2b: Detecting the opening of the car door by using the existing courtesy light circuit

to n.c. circuit

Flg 2c: Protecting a radio by drilling two small holes and passing insulating wire through them

PP3 battery can be used instead. Note
that the delay obtained will be affected
by the actual power supply voltage used.

Sefting up

With the component values specified,
you should obtain the following delays
(setting VR1 and VR2 fully clockwise
gives the maximum EXIT and ENTRY
DELAYS):

EXIT DELAY is variable from eleven to
fifteen seconds; ENTRY DELAY is vari-
able from thirteen to nineteen seconds;
and TIME-OUT DELAY lasts for four
minutes approximately.

Construction and use

The prototype was made on Veroboard
and mounted in a small die-cast box with
a connector block attached to the lid of
the box.

All the capacitors are low leakage
current types since small leakage cur-
rents upset the operation of the monost-
ables, especially C3which should be of a
new high-quality type. Don’t use tanta-
lum dielectric types, except for supply
rail smoothing. A fixed value of resist-
ance, rather than a potentiometer is
preferred for R6.

Obviously it is necessary to conceal
the box which contains the circuit, since
any would-be thief will try to disable it if
it's in view.

The most likely place to fit the box is
underneath the dashboard. Once the box
has been attached, position the
ENABLE/DISABLE switch so it can be
reached easily and inconspicuously. It's
bestto locate it within arm’sreach so that
you can switch it off quickly, aljowing
short entry delays to be used.

Parts List
All resistors 1/4W
R1,8 1ko
R2,6 imo
R3,5 15k
R4 100k
R7 10k
VR1,2 470k
C1,26 47uF 25V not tantalum
C4 100uF 25V not tantalum
Dt 1N414B
D23 1N4001
ICI 4001
Qt BFY51
RLA 12V coil SPCO (eg,RS
344-467)
SwW1 SPCO toggle-switch
F1 1A fuse in holder
Die-cast box, connection block, nuts
and bolts etc.
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First of all this month, let's clear up
some of the recent confusion about
voltage boosting by using transformer
input taps other than the standard 240V.
My article in the November issue offered
this method as a means of getting a few
more voits but, whilst | thought it was
reasonably clear, | have had several
letters asking for clarification.

Boosting

To keep the maths easy let's assume
the standard mains voltage of 240V and
that the secondary winding of the
transformer will provide 12V at the rated
load current.

What happens if the mains is con-
nected to the 220V input tap on the
transformer instead of the 240V one? We
are now feeding 240V into the 220V tap,
which amounts to an increase of nearly
ten per cent. So, the secondary voltage
rises by the same percentage and now
provides 13.25V. If the mains were taken
to the 200V input the increase would be
twenty per cent and the secondary
voltage would rise to about 14.5V. The
2.5V gain could make all the difference
between the following regulator circuit
working well or not at all.

Capactitors:

Having sorted out the transformer and
rectifier system, you now need to think
about the reservoir capacitor. This is, in
effect, the battery from which all the gear
is operated. You can look upon the mains
side of the circuit as an instant charger
which keeps the battery fully charged.
Thereservoir capacitor is usually chosen
on the basis of fitting the largest value
you can get your hands on and hoping for
the best. As you may have suspected by
now, there is rather more to it than that.

Minimum values

There is a minimum value required for
this capacitor if it is to carry out its job
properly. What you have to do is resist

The circuit so far

the temptation to use a significantly
higher vaiue. This is because when you
first switch on, the reservoir capacitor
looks like a near short circuit, and the
higher the value of the capacitor the
closer it resembles a dead short.

When you first switch on the power
supply, there is a tremendous rush of
current into the electrolytic capacitor.
This causes a heavy mains input current
to flow, resulting in biown fuses. The
temptation is to fit larger capacity fuses
but this is a dangerous practice, since
they are far too heavily rated to protect
the PSU at normal running mains
currents.

Calculations

It is possible to work out mathema-
tically the size of an appropriate reser-
voir capacitor, but it is probably easier to
use a ‘rule of thumb’ method. This states
that in the usual electronically stabilised
power supply, you should use about
2,000uF for every 1A of current capability.
For a 10A supply a capacitor of 22,000uF
would be about right. If you use anything
much less than this, then the voltage
across the capacitor will sag to less than
the minimum required to operate the
voltage regulator circuitry correctly
during the non-conductive part of the
rectifier cycle. if this happens a ripple
voltage will appear on the output
circuitry, and you will have a hum
problem.

Ripples

Remember that as part of the rectifying
process there are two currents flowingin
the circuit. One is the amount of dc
current you are using to operate
externally connected equipment. The
other is a hidden ac current passing
through the rectifiers and the reservoir
capacitor. It is essential that the reser-
voir capacitor can handle this current
safely. The ripple current flowing in the
circuit is normally at least equal to the

by Martin Williams

total dc current capability of the power
supply. Sometimes the ripple rating is
marked on the component but if it is not,
then select a capacitor with heavy-duty
screw connectors. These are used to
enable the capacitor to handle very high
currents. Another good choice is a unit
with fluted areas in the case.

Wiring

The size of the terminals fitted to the
capacitor should also give youahintasto
the type of wire to use for connections in
the PSU. Itis obvious thatall the dc leads
should be in a gauge of wire which will
handle the maximum current. Then use
thin hook-up wire to connect to the
reservoir capacitor. Remember the rip-
ple current and use wire of at least as
heavy a gauge as that used in the dc
lines. . .

Coming soon
Next month we

move on to
heatsinking. Yes,
there is more to it
than just fitting a
large chunk of metal
on the back of the
power supply case! |
will also get involved
in various voltage
regulation systems.
Stay with us and
become a power:

supply guru.
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TX-3 RTTY/CW/ASCII
TRANSCEIVE

The high performance, low cost system
Split-screen, type-ahead operation. Unbeatable features. Needs
TIF1 interface or TU. BBC, CBM84 tape £20, disc £22. SPECTRUM
tape €35, + 3 disc €37 inc adapter board (needs TIF1 or TU also).

RX-8 for the
BBC computer

Receives screen and printer FAX charts & photos, HF and VHF
PACKET, Colour 88TV, RTTY, AMTOR, CW, ASCIl, UoSAT 1 4 2.

Receive them all with every possible feature, superb performance
and ease of use. Full printer and support. The best receive system
ever. £259. FREE Klingenfuss Utility Guide for 1st 50 purchasers,
DISCOUNT for RX-4 users. Send for full information on this amazing

product.
RX-4 RTTY/CW/SSTV/
AMTOR RECEIVE

Performance, features and ease of use make this still a best-seller.
Text and picture store, disc and printer support. Needs TiF1
interface. BBC2, CBM84 tape £25, disc £27. VIC20 tape £25.
SPECTRUM tape £40, +3 disc £42 inc adapter boards (needs TIF1
also) or software-only version £25.
TIFt INTERFACE Optimum HF and VHF performance with our
software. 4-pole filtering and computer noise isolation for excellent
reception. MIC, PTT & KEY TX outputs. Kit £20, ready-made, boxed
with all connections £40. Available only with TX-3 or RX-4 software.
Also MORSE TUTOR £6, LOGBOOK €8, RAE MATHS £9 for BBC,
CBME&4, VIC20, SPECTRUM, BBC LOCATOR with UK, Europe,
World maps £€10. All available on disc £2 extra.

[ m——]

EN technical software (AR) <=

Fron, Upper Llandwrog, Caernarfon LL54 7RF
Tel: 0286 881886

MORSE MASTER V1.0

The complete Morse tutor, with realistic ‘on air' radio
emulator and integral text editor. The emulator is superb,
and allows total and complete interactive control of your
listening environment. CW volume, CW frequency, CW
drift, Noise channel and ‘adjacent RTTY interference’
channel volumes can all be tailored to suit your listening
needs.

It's got to be one of the best there is!
Available for £29.99, the program runs on the ATARI
520/1040 series machines.
Data sheet send 20p stamp. Full manual, £2.50, refundable
against subsequent purchase of product.

16 Aytoun Grove, Baldridgebumn, Dunfermiine
FIFE KY 12 9TA. Tel: 0383 729584
Terms strictly cwo. Regret no credit card sales

BOSCAD Ltd

L F HANNEY

77 Lower Bristol Road, Bath, Avon
TEL: 0225 424811

Your lectronic component
specialist for Avon,
Wilts & Somerset
Closed Thursdays

PRODUCTS

HF EXPLORER AMPLIFIER

A quality hand-built high power
amplifier for all bands 80m-10m inc
WARC. 2 x 3-500z's giving 1kW
CW/2kW PEP o/p with variable front
panel output power control.

HF HUNTER AMPLIFIER

A medium power quality hand-built
amplifier made specifically to give
legal limit output for all bands
80m-10m inc WARC. Single 3-500z
giving 700W CW/1200W PEP o/p
= .front panei ALC control.

2M EXPLORER

A compact medium power 2 metre
Linear Amplifier using a single 4C x
2508 and giving 300W CW/500W
PEP/300W FM output. Built-in PSU.

All amplifiers now available in Charcoal Grey.

HEATHERLITE MICROPHONES

NEW Mobile Microphone now available with
new design mic/tone board. Tone operated from
biased switch. Adjustable audio gain/tone freq/
tone gain. Will fit 1C28, 1C3200, TM731, 231, 701.

£42 plus £1.50 p&p

MOBILE MICROPHONES available for all major mobile rigs, ie:
Yaesu, Kenwood, lcom, Navico, Azden, FDK etc. Plugged with
control box + scan £27.80, without scan £28, * post and
packing add £1.50 »

Plugged for FT4700 with switch biased to tone in rig £31.50

HAND-PORTABLE MICROPHONES for rigs with jack plug
connections. All makes available including 1C2G, 1C32, TH75E,
FT727, FT23, DJ-100E, switch box, mic, plugged with earphone
£18.50, without earphone £15.50.

Mic only (built-in FET) to make your own control box, circuit inc
£8.80. Mic and earphone for use as above £12.50.

BASE STATION MICROPHONE. Combined medium weight
earphones with built-in boom microphone - desk top control
system - to suit your rig.

HEATHERLITE PRODUCTS — 75 St Catherine’s Drive, Leconfield, Nth Humbs HU17 7NY

Phone 0964 550921 >>> Buy British and Buy the Best <<< =&
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JOHNSONS SHORTWAVE RADIO

LEADING THE WAY INTO THE NINETIES

HAPPY (WE HAVE THE BEST RANGE OF MULTIBANDERS IN THE WORLD!) =
NEW YEAR WHY NOT GIVE US A CALL NOW FOR YOUR NEEDS. —
TO EVERYBODY!  ASK FOR ANITA, PETER or BUNTER (LARA (our dog) DOES NOT TALKY) N

KEEP THOSE LETTERS COMING! . WHERE ARE WE?
SAE (ALL CORRESPONDENCE) 43 Friar Street, Worcester WR1 2NA 2 (0905) 25740

sl .00 FOR CATALOG + 50p post & packing (BY THE CATHEDRAL) (the main one that is!)

ALL IN ALL A GOOD LITTLE SHOP

[ 1 b—
I e ot o, E T
n Magna, Eye, ik
COMMUNICATIONS o). 0379 838333 W

PYE UNP RUROPA 420-470MHZ 3 or 6 chonnels, choice of §, £30 SACHK + £3 P&P Z‘A 1ﬂ_10 y‘ FE—/V*

PYE OLYMIMIC high bond AM, 160-174MHz, choice of 25 £20 + £3 P& ‘ ‘ ‘ Z ’/ H

PYE SASE 414-412 UHF, 450-470M. choice of 33, £30 + £7 PP /

PYE P30 BASE X + RX high bond RV, 150-174MHz. choice of 7, £28 EACH + £10 PP m

:mm;::w&x%wmﬁﬁmmﬁmm TURIST DULT SOCIAL CLUB

R T Hjein S oK & B

hand heks UKF, 4. choice of 7, £3 Pl . . . T

P8 7 o b et crc f 4 S20 + 53 e Exclusively for liberated and uninhibited

PTE P8 Ui, 44045, W choloe 7 £20 BACH . £3 PUe people who want that little extra out of life

STORNO 600 (612 ex cophones) high band AWM, 159-165MHz £10 SACH + £3 PP

s o e BT o B e s~ Three nightclubs

i m for u’o:go R e - Informal get-togethers, BBQs, beach parties plus lots more

RATTERY CHAROERS Jor P 10 + £3 PR For PF9 €8 EACH + E5 P2, Fo Stomo 800 €16 EACH + €4 &P »¥ Many theme nights - dress as you dare

g e ol K oo #&~ Naughty and exofic cabarets

MOTOROLA KANO/NELD HT220, vgh DN FM £25 EACH + £3 P&P $.0.M.C. AuMorised Dealer & Monthly newsletters and programme

&~ Quarterly personal contacts supplement
o — = — e = — == 1 & Massage tuition
¥ |nvitations to the “Sex Maniacs Ball”

| N EWSAGE NT OR DE R FOR M I ¥~ Special events and a chance to meet people throughout
| . Britain
| | STRICTLY PRIVATE
l I | '] FRIENDLY & VERY DISCREET
| To(nome of newsagent) |
I I ALL FUN LOVING ADULTS WELCOMED
: Please order a copy of Amateur Radio for me every month : TO FIND OUT MORE YOU SHOULD PHONE
Dot i 0898 777 613
| ADDRESS | | ‘Itwasanincredible sight News of the World
| | ‘The most outrageous club in Britain The People
| | ‘It was a fantastic night' News of the World
| Newstrode distributors: SM Distribution, 16-18 Trinity Gardens, i Britain's fastest growing and number one adult social contact club
L London SW9 8DX. (Tel: 01-274 8611) 2 :
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equipment or advertise your ‘wants’.

our order form.

CLASSIFIED ADS CAN WORK FOR YOU
We are pleased to be able to offer you the opportunity to sell your unwanted

Simply complete the order form at the end of these ads. Feel free to use an
extra sheet of paper if there is not enough space. We wnll accept ads noton

FREE CLASSIFIED ADS

Send to: Amateur Radio Classified Ads,, Sovereign House, Brentwood, Essex

CM14 4SE.

DEADLINE AND CONDITIONS
Advertisements will be published in the first available issue on a first come
first served basis. We reserve the right to edit or exciude any ad. Trade
advertisements are not accepted.

@ Yaesu FRG7, good condition, £140.00. Tel: (0272)
685210

B BNOS power supply, 12/40A, £150.00. Biack Star
trequency counter, 5SHz-600MHz, £50.00. Welz SWR
and power meter, SP300, 1.8-500MHz, 1000W, J
Sensons, £50.00. 1000W dry dummy load, £25.00.
Trio MCB0A base mic, £30.00. Tel: (0689) 58825, or
(0836) 679393, ask for Rodney

B Sony 2001 World Radio, FM/AM SS/CW cover-
age (SW 150-29995kHz continuous coverage),
excellent condition, £95.00. Amstrad PCW 8256
computer with printer, in original box, not used,
£280.00. Tel: (0245) 322082 eve/weekends

B Trio R2000 Rx, good condition, all leads and
switches, plus Jaybeam TB1 and 2m Tonna
antenna, both with cable, £400.00 no offers. Write
to:. W Abbey, 21 Moat Close, Bramley, Nr
Basingstoke, Hants RG26 5AD

B Panasonic radio RF-9000, FM/LW/MW/SW,
phase-locked loop synthesiser, as new, originally
cost over £1,000, offers? Tel: (0436) 74532

B For NRD525: 1.8kHz CFL 218A crystal filter,
excellent steep-sided response, £70.00. NRD ST3
communications headphones, made for professio-
nal marine use, £45.00. lcom CC5 world clock,
£25.00. Active antenna for HF-225,£12.00. All boxed,
as new, carriage extra. Tel: 01-570 5603 evenings
B Jaybeam five-element folded dipole Yagi 2m
boom, length 1.6m, good condition, £15.00 ovno. 2m
linear amp, 10W in, 50W out, from Micro Mod, with

preamp, mint condition, £55.00 ovno. Antenna

rotator 200XL, plus control box, 220kg torque,
vertical load 45kg, with three-core cable, mint
condition, £30.00 ovno. Mark. Tel: 01-571 1609

B Nationai Panasonic CCTV system, with monitor
and three cameras, all new, unused, sensible
offers considered, cash or swap for WARC band
linear amp and/or other ham gear. Tei: (0295)
253407 between 8.00pm and 9.00pm

@ Kenwood TS-680S, HF 6m, complete with
Adonis 5039 comp mic, only six months old, £700.00.
SP430, £20.00. RN 6m, 25W amp, £40.00. RN 6m
preamp, £15.00. SEM 6m Tranzmatch, £15.00.
Skyking rotator, £15.00. Three-element 6m met
Yagi, £20.00. SEM 2m preamp, £5.00. Twelve-
element ZL 2m beam, £5.00. Witl split or £880.00 the
lot. Tel: (0483) 233991

m Components clearout: selling all surplus shack
components, chassis, equipment etc. Parcels of
10lb weight minimum containing hundreds of
goodies, including loads of new, unused stuff, as
well as good reusable ex-equipment items. Price
for each parcel, only £3.50 plus £3.50 postage for
one parcel, £4.50 postage for two or more. Twelve
parcels available. Send cheque/postal order to:
Mr Bailey, ‘The Cottages’, 36 Northfield Road,
Harborne, Birmingham 17

B Philips D2935 portable radio, AM/SSB/CW, 146
to 30MHz, continuous, PLL oscillator, LCD digital
display, nine memories, keypad, telescopic and
ferrite rod antennas, mains or battery, as new,
£100.00. Tel: 01-455 8831

m Harvard CB404, converted to 10m FM, £35.00.
Yaesu circuits book, £8.00. Valve data book, £6.00.
CT160 data book, £10.00. Write to: S Austin, 8
Greenwood Avenue, Chinnor, Oxon OX9 4HN

B Amstrad radio/cassette, model 7090, £30.00.
Wein AM/FM 670 radio, £25.00. Grundig Stenorette
recorder, 2010, £15.00. Electronic keyer, ETM5C,
£40.00. Yaesu mic, UD844, 50KQ dynamic, £5.00.
GDO Eddystone 370kHz to 115MHz, £20.00.
Hamgear preselector PM11F, 1.5 to 34MHz, £12.00.
Sentinel low noise 2m preamp, £10.00. SST T1
random wire ATU, £15.00. SST T3 mobile antenna
impedance t/former, £10.00. Tel: 01-650 2938

@ Black and white 12in video monitor, RCA type
TC1112X, modified for switchable scan size and
line scan reverse, complete video input, suit CCTV
or security use, £60.00. Tel: 061-793 4936
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B Trio TR-751E, 144MHz all mode transceiver,
eighteen months old, two aerials, £500.00. Tel:
(0326) 73067

B FT-290R with mutek board fitted, plus mobile
mount, Ni-Cads, charger and case, boxed, also
with rubber duck and % telescopic whip, good
condition, £270.00. TR-2300 2m FM transceiver,
complete with Ni-Cads, charger and case, boxed,
£95.00. Tel: (0462) 435248

@ AOR 2002 scanner, VHF/UHF monitor, current
model, 25-1300MHz AM/FM, mint condition, origi-
nal box, £350.00. Tel: (0332) 675816

@ Reftec 93dMHz sets, pair, gwo, compiete with
mics and manual. Exchange for KW107 ATU or sell,
£80.00. Also Spectrum Plus Two, manual, PSU,
boxed, thirty games. Swap for Sony ICF7600. Will
swap all above for FV101 DM digital VFO. Write to:
lan Duffin, 5§ Sunset Walk, Bush Estate, Eccles-on-
Sea, Norfotk NR12 0SX.

@ Trio TR2500 hand-held 2m Tx, mint condition,
with SMC25 speaker, mic and DC25 dc/dc
converter, SC8 leather case, Ni-Cad charger, mint
condition and original packing, £180.00. Will swap
for 2m mobile set plus mounting bracket and mic.
Write to: Andy GOJIA, 27 Neville Drive, Irlam,
Manchester M30 6JD

B Stag 357 CB, 26.965-28.305MHz, USB/LSB/AM,
needs FM module for UK CB 27/81, new mic, £50.00.
Zetagi B150 linear, AM/FM/SSB, 12V, 75W FM,
100W SSB, £30.00. Grandstand Bluebird, forty
channels, 27/81 CB, LED display, £25.00. Leson
DT251 desk mic, tone, volume, speech processor
ADJ, battery test/output meter, £20.00. Tel: (0920)
461860 after 6.00pm

B Trio R600 general-coverage communications
receiver, OMHz-30MHz, AM (narrow and wide),
USB/LSB/CW, good condition, with manual, an
ideal starter into amateur radio. Sensible offers
please. Tel: (0837) 54683 after 6.00pm

B Racal RA1217 receiver, good condition and
working order, with 200, 500, 1200, 3000 and 8000Hz
filters, complete with maintenance, user and
replacements manuals, solid-state, 240V mechani-
cal digital VFO, 19in rack, 3%in high, 1TMHz to
30MHz, £170.00. Tel: (0524) 36813

B R107 Rx, 1.2-17MHz, £65.00. TBS-7 Tx, 60-80MHz,
£40.00. APN-1 altimeter, £40.00. Nineteen-set
complete station, £115.00. Command Tx T20/ARCS,
4-5.3MHz, £45.00. HRO plus five coils, £40.00. Xtal
calibrator, No10, £17.00. 100-1000kHz xtal class-D
equip, £5.00. All items vgc. Petrol generator 6V, 6A,
new, in transitbox, £50.00. Gyro unittype 8112, new,
£20.00. Tel: 091-410 3706

B Trio Kenwood R2000, hardly used, immaculate
condition, close examination weicome, £425.00.
Buyer collects. Tel: (0843) 45561

B Eddystone EA12 receiver, good condition,
original box with handbook, excellent for CW and
SSB, £150.00. Tel: (0792) 390233

m Eddystone 680X receiver, mint condition, com-
plete, £130.00. Also Eddystone 940 receiver, mint
condition, complete, £140.00. Tel: 021-705 7774

B Realistic PRO2004 AM/FM scanning receiver,
300 memories, 25-520MHz and 720-1300MHz, con-
tinuous, no gaps, wide FM allows reception of TV
sound and FM, radio covers almost all VHF and
UHF services, £250.00. Tel: (0482) 855436

m Two portable communication (aerial) towers.
Extend to approximately 60ft, compiete with
trailers, offers? Tel: 01-446 7736

@ Yaesu FRG8800 receiver, FRT7700 ATU,
FRV8800 converter, YH77 headphones, covers
150kHz-30MHz, + 118-174MHz, AM/FM, SSB, CW,
all in excellent condition with manuals and boxes,
delivery within 100 miles considered, £600.00 ono.
Tel: (0621) 772418

B Meon 6m transverter, 2m IF, 15W output, good
working order, complete with BNOS 6m low pass
filter, £70.00. 2m HBICV antenna, £2.00. Tel: (0909)
565443 QTHR

B Satellite receiver connections CX2460R, thirty-
two channels, infra-red remote control, 10.9GHz-
11.7GHz, suitable for all satellites, £80.00 ono.
Write to: J Walker, 13 Walton Road, Aldridge, Nr
Walsall, Staffs WS9 8HN

B FT-901DM ac/dc converter with fan, mic and
manuals. Also FC902 and matching ATU. SP901P
matching phone patch speaker - full HF station -
1kW dummy load included, £650.00 the lot. Wit
swap for gen/cov mobile or 707-77 1205 etc, will not
split, cash either way for right equipment. Tei:
(0432) 760845, 278545 or 356871 after 5.30pm

B Nine-element Tonna for 2m, six months old,
only used for a short period, £22.00. Tel: (0926)
498388

B Exchange Uniden UBC200 XLT hand-held
scanner, 200 memories, 66-88MHz, 118-174MHz,
406-512MHz, 806-956MHz, two months old, includes
case and charger, for Yaesu 7700 or Trio 600. Tel:
(0422) 361635 WHY?

B TS4305, PS430, SP430 and MC50 desk mic, all
items recently serviced by Lowe Electronics, any
inspection welcome, £880.00. Aiso Kenpro ICR400
RC rotator and controiler, unused, £120.00. All my
equipment is in mint condition and complete with
boxes and packing. Tel: (0506) 880345

B Siggens: Marconi TF801D 10-470MHz, excellent
order, £50.00. Meguru AM, FM gen, 16kHz-65MHz
plus another 65MHz-135MHz, with 10.7MHz and
470kHz IF switched range and IF sweep display
unit. All three units, £100.00. Wiil split or exchange
for Marconi TF2171 sync or TM9694 UHF sweeper
plugin,or TF2213 XY unit, any condition. Tel: (0252)
26170

B Akia Mk4 4000DS, sound on sound, mint
condition, or will exchange for PA 10-20W, £60.00.
Tel: 061-998 6674

B Cobra 148, suitable for conversion to 10MHz.
Tel: (0283) 221870

® Solartron CD7118 Two, dual team oscilloscope
with manual and spare valves, needs attention,
£15.00. Tel: (0279) 842841 after 7.00pm

B 934 station: pair of Delta 1s (one with celinet,
M/H preamp and mobile preamp), includes six
beams, two collinears and mobile antenna.
Exchange for 1012D add ons, 9600, Belcom LS-
102L, plus cash or HF WHY? Also, swap two Reftec
934s in good working order for KW107 ATU. Write
to: lan Duffin, 5 Sunset Walk, Bush Estate, Eccies-
on-Sea, Norfotk MR12 0SX

B Supestar 2000, SSB/CB, £100.00. Co!t 1600 DX,
SSB/CB/AM/FM/USB/LSB/CW, £80.00. Cobra
146GTL CX, AM/FM/USB/LSB/CW, £60.00. All ideal
for conversion. Also, Zetagi B300P burneer, £70.00.
Tel: (0742) 478570

B Yaesu FT-726R, 2m, 143.5-148.5MHz, 70cm, 430-
4MHz, with duplex/satellite unit fitted, manuals
and cables. Two preamp linear amps, 2m, 10-100W
BNOS LPM, 144-10-100cm, 10-50W, BNOS LPM
430-10-50. SWR power meter, Welz SP300
frequency counter - complete base station less
antennas, £1,200 ono. Tel: (0737) 244917 after
6.30pm

m Reatistic PRO 2005 scanner/receiver, 25-
520MHz, 760-1300MHz, 400 memories, AM WBEM,
WFM, 240V, 12V, as new, £285.00. Write to: Gregg, 2
Park Road, Granborough, Nr Aylesbury, Bucks
MK18 3NS

B Trio TM-211E, 2m, 25W, mobile, £220.00. Yaesu
FT-73R transceiver, £170.00. Matsui MR4099, 150-
30MHz Rx, SSB, £80.00. All boxed. Tel: (0792) 467384
B fcom 1C-202S, 3W, USB/LSB, CW, portable,
excellent condition, mic, manual, power lead,
£110.00. Radio Comm, January 1979 to October
1982, Wireless World, February 1983 to February
1984, open to offers. Can deliver to Giasgow. Tei:
041-553 2141 (day), 041-221 4796 (evenings)

® RAE course, as new, twenty textbooks and exam
papers from Radio and Telecomm School, cost
over £75.00. Tel: (0222) 487299
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B Search Nine VHF/FM receiver, 144-152MHz,
eleven fixed channels and built-in VFO, some
crystals fitted, also manual tuning, good condition,
£45.00 ono. Vic Twenty Commodore colour
computer, all instructions and software etc,
offers? Or exchange for anything related radio.
Radio and Television, six volumes from 1946-1959,
very clean and interesting, exchange for anything
related radio. Tel: (0406) 22649 after 6pm

| FT-102, USB/LWB AM FM and filters. Offers?
FC-102, 1.2KW, ATU and SP102 external.speaker,
mint, as new, with all leds and manuals, only used
for transverting, all boxed. Tel: (0698) 357869 with
offers

B lcom 1C-240 2m FM mobile with handbook,
twenty-two channels, 144-146MHz, £100.00. Tel:
(060875) 202 after 7.30pm

® Puma Twenty computer scanner, with code-
book for frequency programming. Exchange for
hand-held scanner or anything reasonable, offers.
WHY? Tel: (03917) 71670

B Unident 2830, £235.00. Yaesu 30-960 mark II,
BNOS linear and preamp, 144MHz, 25W in 180W
out. Tel: (0202) 665284 before 10.00pm

® Collins 758! Rx CW filter notch etc. Yaesu
FL2100Z linear (WARC), mint, £500.00. Yaesu FL-
101 FR-101 separates will transceive, mic etc,
£475.00. Bencher byi keyer vibroflex iambic keyer,
offers? Tel: (0225) 753166

B Pro 80 Sony receiver, any condition provided it
works! Send details. Write to: Mr Tomasz Brejnak,
53 Great King Street, Edinburgh EH3 6RP

B Information, manual, circuit spares and fre-
quency on Dymar three channel hand-held
transceiver, model No 880, or would pay your price
for anyone to convert to amateur frequencies. Tel:
(0406) 22649 after 6pm

® Cheap, basic 'scope (up to, say, 2MHz or
higher), for £25.00 maximum. Also cheap signal
generator (2MHz or higher) for £20.00 or less. Will
pay for postage. Tel: (0606) 888863 anytime

# Comms receiver, 0-30MHz, Yaesu FRG-7700,
Kenwood R1000, Philips D2999 etc. Offers! Write
to: Mr Pettit, 5 The Glades, Locks Heath,
Southampton SO3 6UX

® Codar muitiband 6 TRF receiver kit, must be
well constructed and must have alt coils. Will pay
for collection or arrange post. Tel: (0634) 49732
7.00pm-9.00pm, or (0634) 717888 ext 2115 (8.00am to
6.00pm)

| General-coverage communications receiver,
150kHz to 30MHz, AM/SSB and FM, if possibie. Tel:
(0533) 777636

8 Heathkit modulation meter, any condition. Tel:
(0705) 461769

B FDK-750: spare boards or parts to repair multi-
rig (faults mostly intermittent). Also, technical
handbook for 430 expander unit. | have CRT
diagrams, so any information on same will be
helpful. Also need spare output transistors. Send
photocopies, postage refunded. Write to: George
Haylock, 28 Longlands Road, Sidcup, Kent DA15
LT

® Yaesu FT-77 manuals, handbook, add-ons,
parts, FM and board, CW filter. WHY? Also Morse
tutor for BBC computer (Model B). Tel: (0242)
576640

B Military Radio items from WW2, especially
need: T1154 trailing and loop aerials, drive boxes
and tubes, also Londex relays, plugs, PSU. WHY?
RAF/Air Ministry? Te!: (0908) 373114

| Pre-1950 QSL cards (postally used) required by
collector, also postcards related to radio, wireless,
wireless stations etc. (No comic cards). Please
contact with price required. Tel: (0674) 76503

B Ear'y Cobra or President AM, SSB, CB radio for
conversion. Write to: PO Box 16, Heaton, Newcas-
tle-on-Tyne NE6 4AL

8 | have found my copy of Camm’s 1948 issue of
Wireless Coils, Chokes and Transformers. If the
reader who needed copies of missing pages some
months ago still needs them, contact me via post. |
will supply copies at cost price plus post. Need
operating instructions for Grundig TD24L automa-
tic de luxe reel to reel recorder, plus circuit and
any service data for Teleton TF182 eight-band
large portable. Write to: M Shepherd, 66 Wester-
land Avenue, Canvey Island, Essex SS8 8JS

u Practical Wireless 1930-1960s, Radio Construc-
tor and Aero Modellers 1930-1960s. Any radio
books by George Newnes. Plan of simple all band
160 to 10m converter with IF out, 160m all

transistor, good price paid. Write to: Savage, 7
Weyhill Close, Park North, Swindon, Wiltshire

# Manual and service sheet for Yaesu FRDX400.
Tel: (0298) 77007

B Ex-WD19 set with accessories. 1155 with mains
power supply. Two FM CB radios: one BAS2, one
mobile. BAS2 and mobile CB aerials. Carriage
arranged. Tel: (0326) 240781

# Sony CRF-330K or 320 radio, also Panasonic RF-
9000 Rx, cash paid. Must be mint and sensibly
priced. Tei: 061-743 1570

® 934MHz NPR rig and scanner with 9000MHz
coverage, will exchange FRG8800 with FRV7700
and FRT7700. Also Yoko F6 VHF/UHF DX TV, both
items for rig and scanner in exchange. Buyer
collects. Tel: (0924) 471226

® Command series: Tx/Rxs, control boxes, con-
necting leads, plugs and mounting racks. TCS
Tx/Rxs, control boxes and connecting leads. Tel:
091-410 3706

® Metal cabinet for Racal RA117E receiver, will
collect. Tel: 01-455 8831 QTHR

® Yaesu 7700 and ATU pius converter. Aiso,
Realistic 2004 scanner and Yaesu 10-960MHz rig.
Tel: (0283) 221870

B Front escutcheon and chrome strips for Racal
RA117, postage paid. Write to: K White, 8 Oldtown
Place, Northfieid, Aberdeen AB2 7LR

® Yaesu 757 with FM board, good condition. Tel:
(0283) 221870. Ask for John Taylor

# Magpie autoscan FM CB radio. Tel:
880895. Ask for Barry

B Require receiver, mainly for CW reception on
all HF amateur bands, good selectivity essential,
up to £150.00 cash if local. Also interested in
KW2000. Tel: (0705) 816777

® Non-working Yaesu FT-101 or 277 SSB trans-
ceiver for spares. Tel: (0983) 529228, or write to: B
Bambeck, 226 Gunville Road, Carisbrooke, isle of
Wight PO30 5LU

® Digital readout for FRG7. Tel: (0492) 593169

B RTTY terminal type ST5C or ST5MC. Small
colour monitor with 10in-14in screen. Trio TR-2300
with NiCads, charger, soft case, manual, etc. Full
details please. Tel: (0794) 512283

# Cabinet for Racal RA 117E receiver, will collect.
Ask for Ken G2RDG. Tel: 01-455 8831 QTHR

(0274)

FREE CLASSIFIED AD FORM

[ Send to: Amateur Radio Classified Ads - Sovereign House - Brentwood - Essex CM14 4SE

Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate
sheets for second and subsequent ads

i N ATl A NI e o) o N st S et L IR I R 1 |

USE BLOCK CAPITALS (One word per box)

To avoid mistakes please write clearly and punctuate your ad

#

Name/Address
Postcods/Telephone

USE SEPARATE SHEET FOR MORE WORDS

Ensure that you have included your name and address, and/or telephone number

OONDI'HONS Ads will be published in the first available issue on a first come first served basis. We reserve
the right to edit or exclude any ad. Trade advertisements are not accepted

please mention AMATEUR RADIO when replying to any advertisement
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ADVERTISING RATES & INFORMATION

DIsPLAY AD RATES series rates for consecutive insertions
mm x width mm ad space 1 issue 3 issues 6 issues _12 issues |

61 x 90 18 page £66 00 £62.00 £59 00 £53.00
128 x 90 or 61 x 186 Va page £115.00 £11000 £105 00 £9200
128 x 186 or 263 x 90 2 page £225.00 £21000 £200 00 £180.00
263 x 186 1 page £430.00 £405.00 £385 00 £345.0
263 x 394 double page £830 00 £780.00 £740 00 £660 00

colour rates
COLOUR AD RATES exclude cost series rates for consecutive insertions

of separations
mm x wikth mm ad space 1 lssue 3 issues 8 issues 12 issues

128 x 186 or 263 x 90 2 page £305.00 £290 00 £275 00 £245.00
263 x 186 1 page £590.00 £550.00 £530 00 £470.00
263 x 394 double page £1.130.00 £1.070.00 £1.010.00 £900 00

Covers Outside back cover 20% extra, inside covers 10% extra
SPECIAL POSITIONS T Rttt

Facing Matter 15% extra

*Dates affected by public holidays
|_lssue colour ad mono ! ad moho no & smatl ad mono artwork on sale thurs

Feb 1990 20Decg9 18 Dec 89 3Jan9%0 5Jan 90
Mar 1990 24 Jan 90 25Jan90 31Jan9%0 2Feb 90
Apr 1990 28Fed 90 1Mar 90 7Mar 90 - 9Mar 90 29 Mar 90
May 1990 28 Mar 90 29 Mar 90 4 Apr 90 6 Apro0 26 Apr 90
SERIES RATES |f seri@s rate contract 1s cancelled. the advertiser PAYMENT Ci 1o app d advertising ag £}
Series rates also apply when larger or additional will be hable to pay the unearned series discount Above rates exclude VAT 0%

space to that initially booked 1s taken

An ad of at least the minimum space must appear
in consecutive 18sues 10 qualify tor series rates
Previous copy witl automatically be repeated if no
further copy I8 received

A "hold ad' 1s acceptable for mantaining your
serigs rate contract This will automatically be
inserted if no further copy I1s received
Display Ad and Small Ad series
contracts are not interchangeable

rate

already taken

cory

Except for County Guides copy may be changed
monthly

No additional charges for typesetting or illustra-
tions (except for colour separations)

For illustrations just send photograph or artwork
Colour Ad rates do not include the cost of
separations. Printed - web offset

All single tnsertion ads are accepted On a pre-
payment basis only, unless an account i held
Accounts will be opened tor series rate advertisers
subject to satisfactory credit references
Accounts are strictly net and must be settied by the
publication date.
Overseas payments by International Money Order
or credit card.
FOI FURTHER INFORMATION CONTACT
i Radi0. gn House, Br
(0277) 219678

10% discount if advertising 1n both Amateur Radio
and Radio & Electronics d

A voucher copy will be sent to Display and Colour
advertisers only.

Ads accepted subject to our standard conditions.
avatlable on request

. Essex CM14 4SE

RADIO

MORE NEWS % MORE FEATURES
MORE FUN

Make sure of your copy by placing a regular order
at your newsagent or by taking out an inflation
proof subscription, with early delivery to your door
each month

O
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: AMATEUR RADIO SUBSCRIPTION ORDER FORM :
| 'I'o:fugscripgondDe%artn;entoAmateur Radio e PLEASE SUPPLY : tick box) for 12 issues, all rates include P & P |
5 i °

| SumeyecRoz TEL 016845592 capmprens anSornt 4620 £AB SO |
e PANMENT (£ - | SRREESEEHE
| ADDRESS ....ociecteireeeevtrereae s sses s ersr e bt st s ss s e ssas e ab b ar s as sa e sae e ens T OO — g O EXPIRY DATE |
I ]

|

|

|

Signature I
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JANUARY 1990 please mention AMATEUR RADIO when replying to any advertisement 39



COMM-FAX: Commodore 84/128 Software for PK232.............£59.98
COMM-FAX-CT: As above but cartridge, manual only ..£39.00
PK-232/BBC: BBC Software for the PK232 -...£20.98
PK-88/CBM: Commodore 64 Software for ....C89.98
PK-88/88C: 88C Software for the PK-88.. ...£20.98
TNTERM: Advanced Software for the BBC . £49.98
PK232: 7 Mode Intelligent TNC, inc manual ¢ £299.95
PK88: Budget Packet Radio TNC {new ROM Ivlll) 137.98
FAX OPTION: Older PK232 upgrades, manual cabl £49.98
AMIGA-FAX: TX-RX Facsimile System (now cased unit| 09.98
AMIGA-SSTV: TX/RX SSTV System for Commodore Amigta'“ .
AMIGA FAX-SSTV: Software on disc only (no interface)....... £59.95
MET-1: SHF Weather Satellite Receiver (SAE INFO)......... £360.98

A.C.S. SYSTEMS

AMATEUR RADIO - COMPUTERS -

= SOFTWARE =
PC-PAKRATT. IBM-PC Sottware for the PK232 £19.08
PK-FAX. 18BM-PC FAX Software for PK232... .£19.98

MACRATT/FAX: PK232 Driver Program tor Appla Macintosh
.98
COMM-PAKRATT: Commodore 64/120 Software for PK232...£59.98

TWR-3: Micro Weather Station with Anemometer (SAE INtFO)

PCW ISM Pc or Campnllble Welthev Station £264.44
PCWGRAPH: Extended Software for PCW above

IAN FISHER COMMUNICATIONS
OF STANHOPE

CB Works, The Market Shop, Market
Place, Stanhope, County Durham
= (0388) 528464
Main Distributors of 27MHz CB radios and the NEW CEPT models

including UNIDEN and DNT.

Including U.K. and CEPT walkie talkies from £45.00 each.
Rather good "2 mile radius 2 channel walkie talkies £22.50 each
Large stocks of coaxial cable, plugs, sockets and adaptors.

Jupiter MVT/5000 Scanner receiver covering 25 MHZ to 1300 MHZ.
Price on request

AIRBAND RADIO
Very latest sonic 4=8342 multiband radio receiver airband +PMR
from 54MHz to 176MHz two aerials £21.00
All available via mait order. Retail/Wholesale

OPEN: MON-SAT 10.30am-6.00pm SUN 2.30 - 4.30
RING FOR DETAILS (0388) 528464

ROM1989: New update ROM for PK232 (CW ident etc)........... £17.00
S$C1200: 120 CPS 80 Col Printer no NLQ. .£114.94
$C1500: 180 CPS 80 Col Printer withNLQ ...
STAR LC10: 80 Co! Multi Font NLQ 144 CPS .
STAR LC24-10: 24 Pin Low Cost Multi Font

PEK-1 ELECTRONIC KEYER
Featuring:
Full lambic Operation/Dot and Dash Memories/
Speed Control/Solid State and Relay Keying/
Sidetone Output/Low Power Consumption/
Compact Size/Fully Built and Tested PCB Module
Only £22 Inclusive
For further details send SAE to:
PROELECTRON, 35 Cromwell Road,
Cheltenham, Gloucestershire, GL52 SDN
or call (0242) 371223 (24 Hours).

ACS SYSTEMS ARE PLEASED TO ANNOUNCE THE
OPENING OF THEIR NEW EMPORIUM IN MOUNTAIN ASH
(20 MINUTES FROM CARDIFF)

CALL IN, WENDY MAKES THE COFFEE! SOME OF THE
NAMES WE SUPPORT
ATARS

JAPANESE ic’s (PART OF OUR RANGE)

BAS408 £2.20. HA1377 £2.20. HA1392 £2.50. HA1394 £2 95,

HA1397 £2 75 HA 1398 £2 75. HA 13001 £2.95, LA4480 £1,80, LA4461 £1.80,
LA4507 £4.25, LC7137 £4.50. M51517 £2.80, MB3705 £1.80. MB3712 £1.50,
3722 € .50, MB3731 £3.50, STK481 £7.50, STK483 £8.40,
TAT205AP £1.00, TA7222AP £1.30, TA7240 £2 7241 £2.95, TAT270
75, TAT2N cz7s TAT274 tzes TA7260 £3. Jarz £295. TAT282
£295. TA7263 £2. 95, TA7611 £3.20, £1.00. UPC1156

75
UPC1108 £2.75,
UP1277 £2.75, uvcnn £2.75, UPC1385
£3 80. UPC1394 £1 95,

ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL

rmu 1 OREEN LONDON W2 100
OPEN MON-FII 10AM-3PI, SAT SAM-12 NOON.
THELEPHONE: 01 723 9246
ACCESSAVIBA. TELAPHONE ORDERS ACCEPTED OVER £8.00

AMIOA ; AMSTRAD : ICS : NAVICO : STANDARD :
STAR : UNIDEN: TOP FhOOR FOR COMPONENTS KITS AND

EAVY GEARH
30 COMMERCIAL , MOUNTAIN ASH.

STREET,
TEL: 0443 476040

SERVICE MANUALS

available for Colour Televisions, Mono Televisions, Video
Recorders, Audio equipment, Music Systems, Car Radio's
Cameras, Test equipment etc etc.
Qver 100,000 stocked, orginals and photostats.
LSAE Enquiries with Make/Model wanted.
FREE catalogue Unique Repair and Data Guides for LSAE.

STOCKISTS OF A WIDE RANGE OF ELECTRONIC
. __COMPONENTS
Retail — Mail Order — Technical Services

MAURITRON (AR) Fuselodge Ltd,
8 Cherry Tree Road, Chinnor, Oxfordshire, OX0 4QY. 267 ACTON LANE, CHISWICK, LONDON W4 5DD
Tolephone: (0844) 51694, OFFICE HOURS. = Telephone 01-994 6275 x
FAX: (0844) 52554 ANYTIME.

ETESON ELECTRONICS

188 Lower Green,
@ @ Poutton-ie-Fyide, Blackpool
Tel: (0253) 885107

Open: 9.30am - 12.30, 1.30 - 5.30. Closed Wed & Sun.
Electronic Component Specialists

A wide range of electronic components. IC’s. capacitors,
transistors, resistors. plugs and sockets etc.

JAYCEE ELECTRONICS LTD

20 Woodside Way, Glenrothes
Fite KY7 SDF
Tol: 0592 758962 (Day or Night)
Open: Tues-Fri 9-5; Sat 9-4; Sunday by appointment
Good range Kenwood & Yaesu etc, plus
Quality Secondhand Equipment

RADIO

This method of advertising is available in
multiples of asingle column centimetres —
(minimum 2cms). Copy can be changed
every month.

RATES
per single column centimetre:
1insertion £7.00, 3 — £6.60, 6 — £6.30, 12 — £5.60.

ASHTON-U-LYNE MAIL ORDER

PhOCOM\EVectron’:g; RETAE

ELECTRONIC DISTRIBUTORS

Specialising in Electronic Components
and Surplus Open Mon to Sat

13 Clarence Arcade G7ARR
Stamford Street, Ashton-U-Lyne, Lancashire
OL8 7PT Tel: 061 343 2782

40 please mention AMATEUR RADIO when replying to any advertisement
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 AMATEUR RADIO SMALL AD ORDER FORM

i TO: Amateur Radio - Sovereign House
l Brentwood - Essex CM14 4SE - England - (0277) 219876

i PLEASE RESERVE.... ... centimetres by............... cotumns
] FOR A PERIOD OF 1 issue......[] 3issues.....[] 6issues....[] 12issues.....[] B
= COPY enclosed.......[] to follow.......[] Gheaues e mads pyiot -
mateur Radio. Overseas payments
PAYMENT ENCLOSED: (Add 15%VAT).... £ —_— gy !ntegwauonalMoneyOr%e):and .
radit Card

[ CHARGE TO MY ACCOUNT... CREDIT CARD EXPIRY DATE EE] / EE] |
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NEXT ISSUE ON SALE

AMATEUR
RADIO

THURSDAY 25TH
JANUARY

Selectronic

Radio communications and scan-
ning receiver specialist

203 High Street
Canvey lIsland, Essex,
Tel: 0268 691481
(Open Mon-Sat 9-5.30)

Amateur radio equipment also in stock

Resistors 1/4w 5% carbon E12 1p 1% metal him 3p
Resistor pack 85 different E12 values + zero ohm link total content
1000 resistor 98
LEDs 3mm or Smm red or green 8peach yellow 12peach
Cable ties 75mm 1p each gl“ per 1000 $£49.50 per 10.000

Stepping motor 4 phase 12v 7.5 step 50 ohms. $8.98
SAA1027 stepping motor driver chip......... ... $3.98
FM Transmitter kit good quality sound... ........ $7.04
High quality photo resist copper clad epoxy glass boards
el Single sided Double sides
x4 inches $0.98 $1.07
4x8 inches $2.40 i
$8.37
66

6x12 inches ‘2:“
12x12 mnches

-
-

Special offers
Computer grade capacitors with screw terminals 38000uf 20v ... $2.80
87000ut 10v $1,98, 66000uf 15v $2.98, 1000uf 16v $1.80

7segment common anode led display 12MmM................ v 0.48
LM2931AT5.0 low drop out S5v reguiator TO220 package ...80.88
BS250 P channel mosfet $0.48, BC559 transistor $3.98 per 100

74LS05 hex invertor $10.00 per 100, used 8748 Microcontroler $3.80
Stereo LW/MW/FM Tuner/preamp assy with volume/tone controls &
tuning scale Brand new In maker carton $8.98 fauity $2.50 circuit
etc for above $0.80 5-digit Bv electroma
Hour counter used 7 digit 240v ac 50Hz
LCD Display 16 digit 7x5 dots dot matrix. ..
QWERTY keyboard 58 key good quality switches . ... ...
Wide range of CMOS TTL 74HC 74F Linear Tra
capacitors t00ls. etc always in stock
VAT included Please add 95p P+P

JPG Electronics,

276 Chatsworth Road, Chesterfield 840 28H
Access and Viss Orders (0248} 211202 caliers welcome

G.W.M. Radio Ltd

40/42 Portland Road
Worthing, Sussex
Telephone: 0903 34897

Many bargains
insurplus
equipment

available for
callers.

Surplus equipment always wanted
and purchased for cash

*psss....”-

ALL THE SUPER
BARGAINS
ARE ON THE
INSIDE FRONT
COVER

*@*

TURN YOUR SURPLUS

1C's TRANSISTORS etc, into cash, immediate
settlement. We also welcome the opportunity
to quote for complete factory clearance.
CONTACT:
COLES-HARDING & CO
103 South Brink, Wisbech, Cambs
TEL: 0945 384 188/Fax. No. 0945-588844
Est Over 10 years

COURSE for CITY & GUILDS, Radio
Amateurs Examination. Pass this important
examination and obtain your licence, with
an RRC Home Study Course. For details of
this and other courses (GCSE, Career and
professional examinations, etc) write or
phone - THE RAPID RESULTS COLLEGE,
Dept JS24, Tuition House, London SW19
4DS. Tel: 01-947 7272 (9am-5pm) or use our
24 hr Recordacall service 01-946 1102
quoting JS24

USED AMATEUR EQUIPMENT?
1 buy, sell and exchange
For the deal you've been looking for, phone Dave, GATNY,
omylime on (0708) 862841 or (0836) 201530 $am-7pm
Tues-Sat or send SAE
personal callers by appoiniment please
G4TNY Amateur Radlo
UNIT 14, THURROCK COMMERCIAL CENTRE, JULIET
WAY, SOUTH OCKENDON, ESSEX, RM15 4YG.

QUARTZ CRYSTALS and FILTERS
Large numbers of standard frequencies in
stock for amateur, CB, professional and
industrial applications. Stock crystals £6.00
each (inc VAT and UK post). Any frequency or
type made-to-order from £8.80. Phone or SAE
for lists

GOLLEDGE ELECTRONICS
Merriott, Somerset TA16 5NS
Tel: (0460) 73718

DIRECT ELECTRONICS
ELECTRONICS COMPONENT SPECIALISTS
627 ROMFORD RD
MANOR PARK, LONDON E12 5AD
Tel: 01-553 1174
Mon-Sat 10-6pm/Thurs 10-1pm

We stock a large range of TV & Video spares
Personal callers only

" LONDON

TO ADVERTISE IN AMATEUR RADIO
TELEPHONE MARIA ON
0277 219876

MRZ COMMUNICATIONS LTD
NEWCASTLE UNDER LYME

O
|ICOM

RADIO EQUIPMENT

BUSINESS AR
MARINE AMATEUR

o TEL: (0782) 619658
=== 7DAYSERVICE BN

JANDEK

6 Fellows Avenue
Kingswinford _ A7pg
W Midlands DY6 9ET

0384 288900

or?

sae for details

iCOM NAVKO YAESU
Alan Hooker
Electonics

42 Nethernall Road, Doncaster Tel: 0302 325690
Open Mon-Sat 10-5pm Closed Thursdays

Aerials & Lashing Equipment

TNR Cafttalogue

FOR FREE COPY
JUST SEND SAE 9'2x6"2

TAR COMMUNICATIONS
King William Street, Stourbridge,
W. Midlands DY8 4EY

2 0384 390944

AGRIMOTORS
MERTON CB AND RADIO CENTRE
MERTON GARAGE AND POST OFFICE,
Nr OAKHAMPTON, DEVON EX20 3D2
OPEN 6 DAYS 9.30-5.30 LUNCH 1-2pm
EARLY CLOSING THURSDAY 1.00pm
(SUNDAYS BY APPOINTMENT)
SPECIALIST IN 934 MHz
SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT
AMATEUR ACCESSORIES CATERED FOR
08053 200

JANUARY 1990

please mention AMATEUR RADIO when replying to any advertisement
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WANTED

J & M Computers specialise in all redundant Electronic Equipment, working
or not, ie

Computer equipment and peripherals
Components (resistors to ICs)
Test equipment
Modems
Printer circuit cards
Redundant stocks
End of job lots
Cable
Factory clearances

If you have redundant equipment now or in the future, would you contact us.
We would be pleased to price and collect it at our own expense.

]. & M. Computeu

Eight Acres, Maidon Road Wickham Bishops
Witham, Essex Telephone: Maldon (0621) 892701
Fax: (0621) 891414

ADVERTISERS INDEX

Air SUpPPlY oo, Heatherlite Products..............

JBirkett ..o, 31 Hobbykit Ltd .....cccoeeveeerinnnns 35

Boscad Ltd .....coovveeviieniiiiniennnen. 29

Brian J Reed _____________________________ 17 KoT0] 1 o PUUUTOU ORI 22, 23

JBUIL.cooieee e, 44 JohNsons ShortwWave ........... 36

Candy Club .....ccceviiii, 36 :

Centre Electronics......c.cceeeeeeenes 7 tgtve I?Ellect{onlg:s """"""""""" :131

PMComponents.................... 4,5 Hstisieldleltiiss oo o

J & M COmputerS ABOB00D0000BA000006AN 42 Rad|o & Telecommunications
: Correspondence School ....... 19

Datalink ......ccoeeevveiiiiiiieenceeennnn. 43

- - Radio Amateur Supplies

Display Electronics.................. L (Nottingham) .....c..ccceeeviriniens, 17

RN Electronics ....cccoeeereveenn. o7 Raycom Communications........ 2

[C10] 5 [ TR 27 Technical Software................. 29
. Thames Marionics........ccceeeeeees 31

LHHanney......cooeeicviniiiiieennnnn, 29 Total Communications........... 36

Harrison Electronics............... 17 Wood & Douglas..............cueceee.e. 7

42
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Find love with Britain’s foremost and least expensive

National Computer Dating Agency

NO MATTER where you live, or who you are, Datalink is able to find you AMPLE Peter ndFelyn

introductions ... all personally selected by our experienced staff.

AR

=
D174

LAST YEAR, Datalink spent more on National Press advertising - to guarantee you partners
near home - than any other agency in GREAT BRITAIN.

FOR DATALINK does not cater only (or even largely) for the London area, but for the whole
of the British Isles.

THAT'S WHY Datalink is so large ...
up-to-date.

so obviously successful ... so competitive ... and so

LOOK AT THE FACTS:

Our STAFF SELECT your Introductions themselves ... not a large impersonal computer.
Our STAFF CHOOSE LOCAL contacts, often on your doorstep. Unlike other Agencies
Datalink does not ask its Members to complete a mini-map of Britain ... where each square
covers a vast area.

DATALINK IS A UNIQUE PERSONAL SERVICE =
Our system is unique because our staff (not machines) make all the final decisions. We didn't invent computer dating .
but we've certainly improved and modernised it.

AND NOW another first!

WE NOW HAVE A GOLD SERVICE ... Whether work, studies or divorce keep you out of the social scene longer than expected, we have
something SPECIAL just for you. All details ... sent along with Brochures.

PUT SIMPLY...DATALINK is a veritable National Institution, widely respected everywhere for its honesty, integrity ..
SERVICE! We take the hard work out of meeting people, and have a wealth of 'knowhow', second to none.

You needn't live near Datalink. Quite the contrary ... whether you reside in Northern Ireland, the Isle of Man, John O' Groats or possibly at
Land's End, we are simply a phone call from you ... ALL DAY - even AFTER WORK until 10.00 pm. We, at Datalink, are here for YOUR
service and YOUR convenience ... don't settle for less!

ONLY DATALINK GUARANTEE MEMBERS AT LEAST THREE SUITABLE CONTACTS IMMEDIATELY (Usually you will receive six)
DATALINK: P.O. BOX 100 STRATFORD-UPON-AVON CV37 6LE

.and ITS FRIENDLY

..an American did ...

l F n E E START HERE  lamover17 YOUR PERSONALITY Are You'r
Occyaton ﬁhy | guttfggmgrd nt__ [
. . ervous || Seff-Confident __ | |
. CO“IAIPUTER TEST Natlonallty Affectionate | | Funloving ___ | |
n less than ten years nearly Romantic || Ambitious |-
. one million people have completed Your Sex (M/F) Intellectual ; Creative | ]
B ourquestionnaires. Why notfillin Your Height —_Your Age ___  Tolerant Generous [
s sigple veesion, weilisend YOUR INTERESTS AND ACTIVITIES

you FREE and in COMPLETE Age range of person you wishto meet ¢\, enjoy the following please tick. If you dislike them

[ | CONFIDENCE full information about . pléase ir{di{:ate with a crgogs Otherwise leave blank
Datalink and details of just ONE OF ~ Min Max : — 3 T
B THEMANY Datalink Memberswho Pop Music Classical Music__ |
1 we feel you would like to meet. urname BPD EVg”'tngs_ ]| ganc";_g ]
Please process the completed i ining Ou ollectingThings_ |___|
. questionnaire and send me full First Name Travelling : Spectator Sport _ ||
information on Datalink, AND details ~ Address Theatre/Cinema || Poetry/Reading — |—
l of someone you believe will be Walking/Cycling__}|__| Gardening L
compatible. | understand that this is CommitteeWork_|_| Conversation __ ||
l FREE and WITHOUT OBLIGATION. Watching TV | | MuseumVisits__ L_|

s == 50 == 5 BN OB EE E BN BN SR BN BN BN BN B BN BN BN B @ ) Piease enclose 2 First Class Stamps 5 5 mm il

For Brochure by return post, phone (0789) 750092 (24-hr Reply Service)
DATALINK: PO.BOX 100, STRATFORD-UPON-AVON CV37 6LE
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BAKERS DOZEN PACKS REALFPOWER AMPLIFIER for our car. it has 150 watts POPULAR ITEMS — A -3
i output. Frequency response 20Hz to 20kHz and signal to noise —
—~ All packs are £1 each, if you order 12 than youjare ratig benerqthan gOdB. Has built-in short circuit protection and MANY NEw THIs MONTH
=] entitled to another free. Please state which one | a4j,stable input level to suit your existing car stereo, so needs no
) you want. Note the figure on the extrems left of gre-amp. Works into speakers ref 30P7 described below. A real
ﬁ( the pack ref number and the next figure ishihe ';E:E at OH&E';S%:#'S':E:"‘(-E JOYSTICKS ror 88C Atari, Dragon Commodore, etc. All £5.00
L quantity of items in the pack, finally a short PO RS. stereo pair output | each. All brand new, state which reguired.
description. 100W each. 4 ohm impedance and consisting of hoin woofer, 2in TELEPHbNE TYPE KEYPAD. Really first class rear
. . mid-range and 1in tweeter. Each set in a compact purpose-built | mounting unit. White Iensnn? on black buttons. Has conductive

802 5 13A spurs provide a fused outlet to a ring main | gheif maunting unit. Ideal to work with the amplifier described [ rubber contacts with soft click operation. Circuit arranged in

where devices such as a clock must not be | above. Price per pair £29.96. Order ref 30P7. telephone type array. Requires 70mm by 55mm cut-out and has a
itched off Rale IOISC nnetrPyr'c Ref 2P251
switched off. TER PEA ) _ ) .00, .

BD7 4in flex switches with neon on/off lights, saves psercnanEng.grlAwRoo§er, 2in ,',sdE_,nafg';‘:}.g';‘i':,stizgfeﬁs,{sﬂinz?‘ﬁ SUB-ﬁIN_ %SH §$ﬁ'0ﬁ5§ Not much bfiggger tha(r)\ a
leaving things switched on. | super pu'rpo;e-built shelf mounting unit. Price per pair £27.95. ?e'as“[gsts'g"s'sm' but double pole PCB mounting. 3 for £1.00. Our

BD9 2 6.V<1A mains transformers upright mounting with | Order ref 28P1. ) AA CELLS. Probably the most popular of the rechargeable
fixing clamps. ) VIDEO TAPES. These are three hour tapes of superior | NICAD S i for 8400, Our r P

BD11 1 &'2in speaker cabinet ideal for extensions, takes 8u5|ity, made under licence from the famous JVC Com@arg. 20 wx?fi‘ 4 OHM §P§AKER_ With buiit-in tweeter.
our speaker. Ref 80137. ffered atonlgiaeach.OurrefSPss. Or5for£11. Qurref11P3.Or R1eallywellmade unit which has the powerandths&uali for hi-fi

8D13 12 30 watt reed switches, it's surprising whatyou can | for the really big user 10 for £20. Qur ref 20P20. 612in dia. Price £5 Sur raEfsPISS, or 10 for £40.00, ref 40P7.
make with these - burglar alarms, secret switches, ELECTRONIC SPACESHIP.  MINI RADIO MODULE only 2in square with ferrite aerial
relay, etc, etc. Sound and impact controlled, | ‘and solid dia tuner with own knob. It is superhet and operates

BD22 2 25 watt loudspeaker two unit crossovers. responds to claps and shouts and | from a PP3 battery and would drive a crystal headphone. Price

BD23 1 BOAC stereo unit is wonderful breakdown value. m:r?rsrsesanvynsgelttexi:‘;tas "1?.5?&% i'or"gt‘ gﬁoL&"Nmf Bolﬁss PLUG AND CKET The oig and

BD30 2 Nicad constant current chargers adapt to charge Ideal present for budding young | faithful 3 pin with screw terminals. The plug is panel mounted and
almost any nicad battery. electrician. A youngster should be | the socket is cable mounted. 2 pairs for £1.00 or 4 plugs or 4

BD32 2 Humidity switches, as the air becomes damper the able to assemble butyou may have to | sockets for £1.1 ur ref BD715, BD715P, or BD715S.

v i hel, h Id f th i
membrane stretches and operates a microswitch. L oﬁg:ts‘os ﬁfg PeanngCo?n e MICROPH( . Low cost hand-held dynamic microphone

BD42 5 13A rocker switch three tags so on/off, or change ﬁ:)t 2?0 Surreroray. —o [ ;vnstrr:"gn/ﬁ]ﬂ sw:‘tlchg:nogaggfles.é?‘a‘d terminates in 1 3.5mm and 1
over with centre off. ’ : - . 00. ;

B8D45 1 24hr time switch, ex-Elextricity Board, automa- 12in HIGH RESOLUTION MONITOR. 8iack and HI #Eui §R DE%% AMPLIFIERS AdND
tically adjust for lengthening and shortening day. white screen, beautifully cased for free standing, needs only Titastl Far 25K413'and 1 o 1?%.}??3"’3"?%0"&33 2} tl’ry
Original cost £40 each. a 12V 1.5 amp supply. Supplied with connection data for H itachi. Ref 25 and its complemen . Only £4.00 a pair.

i ! i sync, V sync & Video. Brand new in maker's cartons. Price Our ref 4Pa2.

LS B° oo ;’a'r‘:"s"”"“ series resistor, these make good 2.00. Free delivery. Order ref 25P10. Also available in H pack Ref 2599 and 25K343 £4.00 a pair. Ref
night lights. 4P51.

8056 1 Mini uniselector, one use is for an slectric jigsaw | COMPOSITE VIDEO KIT converts composite video to H | TIME AND TEMPERATURE LCD MODULE. A 12
puzzle, we give circuit' diagram for this. One pulse | sync, V sync & sep video. Price £8.00. Ref 8p. hlour clggk.ta Cslféusl arnmd :ahr:ngglxt ;gme;'r‘nzmhet‘grh:r:‘odol ri\gt
into mator, moves switch through one pole. 14in COLOUR MONITOR made by the American Display agg:lraes lanobg?te g :nd'a Fepvrv :witches. Comes with full data

BDS$ 2 Flat solenoids - you could make your multi-tester | Tek Company. Uses high resoiution tubé made by the famous | and diagram. Price £6.00. Our ref 6P12.
read AC amps with this. Japanese Toshiba Company. Beautifully made unit intended for REM&TEITEMPERQTURE PROBEFORABOVE

BD67 1 Suck or blow operated pressure switch, or it can c?r;sréie T:.”"’:.’;; Eﬂfl ttggh:irgl:ld:csoﬁ?gq#:!%yugov‘c:r::v:g €3.00, Our ref 3P60. '
be operated by any low pressure variation such as ﬁv:iteedm%mbpear of these. All brand%ew still in )r(naker"s cartons. | A REAL AIR MOVER. Circular axial fan moves 205 cybic
water level in water tanks. Price £89 each plus £6 insured carriage. Order ref 89P/1. :oot per min, which is about tw-geg%mush 2] ourdstandaad 4 f‘l’m

D103A 1 6V 7! A supply, nicely cased with mains . ans. Low noise mains operated, in dia, brand new. Regular

8 in uio;‘\d 23';3{ uxﬁzzdsl Y = ) BUSH RADIO MIDI SPEAKERS. steroo pair. BASS | price. over £30.00. Our price onty £10.00. Our ref 10P71.

B P T , refiox system, using a full range ain driver of 4 ohms impedance. | BOG WATT AIR OR LIQUID MAINS HEATER

80120 2 Stripper boards, each contains a 400V 2A bridge | Mountad in very nicely made black fronted walnut finish cabinets. | Small coil heater mads for heating air or liquids. Will not corrode,
rectifier and 14 other diodes and rectifiers as well | Cabinet size approx 8'/2in wide. 14in high and 3'2in deep. Fitted | [agtg for years. Coil size 3in x 2in, mounted on a metal plate for
as dozens of condensers, etc. with a good length of speaker flex and terminating with a normal fIxing. 4in dia. Price £3.00. Ref 3P78 or 4 for £10.00. Our ref

! f easy fixing. 4i . Price . Re of

BD128 10 Very fine drills for PCB boards etc. Normal cost | audio plug. Price £5 the pair plus £1 post. Our ref 5P141. 1op¥6_
about 80p each. 312in FLOPPY DRIVES. we stitl have two models in -EQUIPMENT SWITCHED MODE POWER

BD132 2 Plastic boxes approx 3in cube with square hole stock:' S(ingle-sldetd.l 80 trz_n::hk,l b Créi?gré This u(s Inp the § P ES. various makes and spefcg’%g generally £5, +12V,
h h top. so ideal for int ted be. itch. | manufacturer's metal case with leads an connectors. Price | Ideal bench supply. Only £8.00. Qur re I

BD134 10 tM::»?:::rgs f:? :\o:ﬂ: e Ia?\r;:psp?n to start so | L40. reference 40P1. Also a double-sided, 83 track, by NEC. This is Acon'i Dif‘! Récoogi ER. Made for the Elsctron or

i ; ' uncased. Price £59.50, reference 60P2. Both are brand new.| BgC computers but suitable for others. Includes mains adapter,
neads no switch. ; Insured delivery £3 on ‘each or both. leads and book. £12.00. Ref 12P15

BD133 6 Microphoneinserts—magnetic 400 ohmalso actas ATARI PTFE COA—TEID. SILVER PLATED CABLE. 15
speakers. ET PUT! strands of .2mm copper, will carry up to 30A and is virtuall

80148 4 Reed relay kits, you get 16 reed switches and 4 coil “XE, c,OM ER indestructible. Avaih‘spgle inred or black. Regular price is over£1
sets with notes on making c/o relays and other cam _o---— (At 64K this is most powerful and erreel.Ourrriceoniyczo.OOforIOOm real. Ref20P21, or 1 of each
gadgets. suitable for home and business. ?or ms.o&iwe :gPE’z Makesgbsolutely superb speaker cable!

80149 6 Safety cover for 13A sockets - prevent those lee':gd rz‘)?vv:\'ei‘osmprlnsai:uv;llthapr'lsclu';riz N.Et“! tRSoowﬂs‘onU.KI::‘var(xige%jzr;c‘;vnetr'r]\ser:;s:‘el-‘r;sgtrsr;vrillsl
inquisitive little fingers getting nasty shocks. : b T i switch up to mains. L ae, 1 actu

80180 6 Neon indicators in panel mounting holders with i g,ﬂu':g f;?ﬁ;_“”’s orfonlyjEds gf;cfznzyb:‘f;;g% rangeNwithl al 0 10min timer, adjustable wall
lens. TR |'|'§u ‘31 ] Brand ive

BD193 6 5 amp 3 pin flush mounting sockets make a low REMOTE CONTROL FOR YOUR 65XE COMPU- M igh BISHI _3-/2In D'ﬁc gnns'iVEwsa},;:{‘edr'%mf"ncse'

" " " 2 height, double-sided, double ty. p!
cost disco panal. TER. with this pumr: you can be as much as 20 feet away as you | ¢6000, E 50P5.

BD19%6 1in flex simmerstat — keeps your soldering iron | Will have a joystick that can transmit and a receiver to plug into RY PUSHBUTTON TELEPHONES.
etc, always at the read pe Y o and operate your computer and TV. This is also just right if you ‘?hgse'gre'ggtomer returns ?nd sold such so may need slight

R ys at | v want to use it with a big screen TV. The joystick has two fire [ snention. Price £6.00. Ref 6P16 or 2 for £10. Ref 10P77. BT

BD199 1 Mal:\ds s°':"‘f°'d- J,?“'Yd powertful, has 1in pull or | buttons and is of a reatly superior quality, vgt fogr s'uctugn uéps ﬁgoved‘ e :
could push If modified. for additional control and one-handed play. rice £15 for the radio N-MOHY PUSHBUTTON TELEPHONES

80201 8 ::’:;°:{r‘1’e’r“"a‘;‘;:|’;:i’:::°f°'°°mp‘"°'s buthave) :’g;'f’é:; pairiougrefiishaz Same condition as above with redial £3.00. Our ref 3P79. BT

y 3 ’ . PSU. mains operated switch mode, so very compact.| approved.
80211 1 Electric clock, mains operated, put this In a box | Qutputs +12V_2.5A, +5V 6A, 5V 6A, 12V 5A. Size: 772In long x If&HUMIDIFlERS.Domesnc mains powered dehumidifiers,
5 8;3 Y:JU need never bel |8?9-b —_ aYain wide x 2Vain high. |Ca£sed reagy for usfe. Bprzand new. Normal ;razge are”custonller geturns and sold as seen. Price £30.00. Our re

80221 5 12V alarms, make a noise about as loud as a car | price £30+, our price only £12.95. Order ref 13P2. . Callers only please.
horn Slightly soll salbut OK. f i i VERY POWERFUL 12 vo!'T MOTORS. 1 gcpsEinter'acgtMo )fEISpectrlu‘ml compgtpeevgsbrfn({gracacbeigt;g;

BD242 2 6inxdin spsdaksrsl.: ohm made from Radiomobile | horsepower. Made to drive the Sinclair Cl:s eisctriclcarl but | only £4 (#ﬁ)ur rel PS> '
so very good guality. adaptable to power a go-kart, a mower, a rail car, model railway, %ﬁE . r

BD252 1 Panostat, controls output of boiling ring from | etc. Brand new. Price%zo plus £2 postage. Our ref 20P22. with tﬁs deﬂx.ﬁg}’xp E.ocgr.ng?gtgoxﬂg ‘s"p‘é%‘i'ef,pffﬂrﬂ
simmer up to boil. PHILIPS LASER control and nicely boxed. A snip at only £4.00. Our ref 4P53.

BD259 50 Leadswithpush-on V4intags—amustforhook-ups T . BBC JOYSTICK |mEEAéEyConvertsaBBC]oystick
— mains connections etc. ggr?\pllset:l;‘(::rsma;gleg:g :’s";oz"goan&olgga éiargggly%tzo":m ort to an Abari ape ;@rt. Prige 2.00. Our ref 2P261.

BD263 2 Oblong push switches for bell or chimes, these beam when eye damage could result. Brand new, full spec. il ELEFI d"' n“l Ndl 'f( ﬁegvofmefwngeeé‘:gg
can mains up to 5 amps so could be footswitch if £30 plus £3insured delivery. Malins operated power supply for sion lead with plug on one end, socket o : .
fitted into pattress thi i ik i £3.00. Our ref 3P70, or 10 leads for only £19.00! Ref 19P2.

- is tube gives BkV striking and 1.25kV at SmA running. LCD SPLA 10 > f b .
BD268 1 Mini 1 wattamp for record player. Will also change Compleée kit with case £15. Complete kit with tube & power e Fiat 3P77 0 5-'4 ""E";‘Od'r%"‘tsiggfé" ed with connection data
ly. .00. Ay 3
BD283 3 :/!p'leded tof rlegord artT mo;ior. 3i tin d T e i CROSSOVEOR N ORK . 8 ohm 3-way for tweeter mid-
ild steel boxes approx 3in x 3in x 1in deep - | apc AN MASTER i ical \tis | range and woofer, nicely cased with connections marked. Oniy
standard electrical is a three octave musical keyboard. It is 0% 7 onnest
: it iode beautifully made, has full size (piano size) keys, has gold-piated | £2.00.Out ref2F255 &’ 10 for £12.00, to )
BD293 50 Mixed silicon diodes. contacts and is complete with ribbon cable and edge connector. | REVERSING LIGHT ALARM Fits to car reversing light
BD305 1 Tubular dynamic mic with optional table rest. i information sh and sounds when reversing. Only £2.00. Our ref 2P248.
. X e Can be used with many computers, request information sheet. §E § 8 Mql .

BD400 4 Books, useful for beginners, describes amplifiers, | Brand new, only £15 plus £3 postage. Our ref 15P15. BA TATION ICROPHONE. Top quality uni-
equipment and kit sets. directional electret condenser mic 600r impedance sensitivity 16-

80653 2 Minlature driver transformers. Ref LT44.20kto 1k | FULL RANGE OF COMPONENTS at very keen | 18kHZ - 6808 built-in chime, complete with mic stand bracket.
centre tapped. prices are available from our associate company SCS £15.00_Ref 15P28. )

BD548 2 3.5V relays each with 2 pairs changeover contacts COMPONENTS. You may already have thelr catalogue, ifnot | Ml ﬁof"anEhshTé%‘on g/%ryrhgav&r::hL%mee?n;rélcost?r;di

BD667 2 4.7uF non-polarised biock capacitors, PCB moun- request one and we will send it FOC with your goods. ma r_\e ic base 4in higl if ordered with al ur re!
ting. HIGH RESOLUTION MONITOR. sin black and white, LAR POWERED NICAD CHARGER. 4 Nicad AA

There are over 1,000 items in our Bakers Dozen List. H you | ,sed Philips tube M24/306W. Made up in a lacquered frame and | battery charger. Charges 4 batteriesin8hours. Price £6.00. Qur ref

want a complete copy, please request this when ordering. has open sides. Made for use with OPD comp(n)ner m'n sgitable tor | 6P3. IN ERING IRON. Price £3.00 0 -

EQUIPMENT WALL MOUNT it is a multi-adjustable most others. Brand new. £16 plus £3 post. Qur ref 16P1. Egﬁ IR%N%TA N Pr:iccee 23080 ourrr;fsspeéé

| bracket th d b for mounting flood light | 12 VOLT BRUSHLESS FAN. Japanese made. The j -00. Our -
metal cket that could be used for mounting flood light, NLEDD. ' ; EN S Suitable foral h tc. Nicely boxed
loudspeaker, TV camera, even a fan and on almost any sort ot ?opularsquare shape (4 """"i‘ "’l'""‘ ""{' Ehfe:ect{gnlcgllyru? BrICog ot onhy E1000 Onn rer (onTa, M systams etc. Nleely boxed.
iir y i Hipo ans not only consume very littie current but also they do no AL A

wall or cailing even batwsen wall and ceiling. The main fixing | (ZUS 2iriortarencs as the brush type motors do. Ideal fo!cooling SHARP PLOTTER PRINTER. Now 4 colour printer

brackets rotate such that an inward or an outwardcornercanbe | ¢ompyters, etc, or for a caravan. £8 each. Our ref 8P26. originally intended for Sharp computers but may be adaptable for

accommodated. Frontpanel also tilts upward ordownwardsto a MINI MONO AMP A . X other machines. Compiete with pens, paper etc. Price £16.00. Qur
reasonable angle and can be easily removed separately for | ™ on PCB, size 4in x 2in (app). ref 16P3,

wiring. A very useful bracket. Regular price would be around £6 Fitted Volume Control and a hole for a tone con- CAR IONIZER KIT. improve the air in your car, clears

- ; ly £3. Our ref 3P72. Or 2 1 ¢ trol should you require it. The amplifier smoke and helps prevent tatigue. Case req. Price £12.00. Our ref
each. Our price only £3. Our ref 3P72. Or 2 for £5. Our ref 5P152. | nag three transistors and we estim- 12P8.

SUB-MIN TOGGLE SWITCH gody size 8mm x 4mm x | ate the output to be 3W rms. NEW FM BUG KIT Now design with PCB embedded coil 3V

7mm SBOT with chrame dolly fixing nuts. 3 for £1. Order ref | More technical data will be included ‘“’9’3“0"- Priced at £5.00_ Qur ref SP158.

Bonee L e NEW BANEL 'METERS "50UA novamen: win three

- ifferent scales that are broug! into view wi alever.Price only

COPPER CLAD PANEL for making PCB. Size approx | oW Price of £1.15 each, or 13 tor £42.00. £3.00. Ref 3P81.

12inlong x812in wide. Double-sided on fibreglass middie which STROBE LIGHTS. it a standard Edison screw light fitting,

is quite thick (about 16in) so thls would support quite heavy J & N BULL ELEcTRICAL 240V 40/min flash rate, available in yellow, blue, green and red.

: : Complete with socket. Price £10 each. Ref 10P80 (state colour
components and could even form a chassis to hold a mains required

transtormer, etc. Price £1 each. Qur ref BD683. Dept AR250 PORTLAND ROAD, HOVE ELEé'llRONlc SPEED CONTROL KIT. suitable for

BR'GHTON’ SUSSEX BN3 5QT. cr?:;;gll'!‘l:g guir' %owerful 12V motors. Price £17.00. Ret 17P3

POWERFUL IONISER ISORDER TERNE: EXFENSION CABLE WITH A DIFFERENCE. 1t s

Generates approx 10 times more IONS than the ET1 and MA| = Cash, PO or cheque with order. | fiat on one side, making it easy to fix and look tidy. 4 core, suitable

simllar circuits. Will refresh your home, office, workroom Orders under £20 add £2.50 service charge. Monthly account | foraiarms, phonesetc Qurprice only£5.00 for 50mreel. Ref 5P153.

etc. Makes you feel better and work harder - a complete g’,‘é‘f,’,f,“gf:g’,‘:‘;é’c‘ﬂ"fe%“f°,',.siﬁ{'mdu‘::.’bg'éc %%rgr;‘):n(gazsis?c%:ssig%d METAL OJECT o-x' ldeal for ba!te(zpharger, power

mains operated kit, case included. £12.80 + £2 P&P. Our 203500, 4 . " xﬁmxféﬁ' psr‘i’égygog'a\& ggfsa'" X 4in x 4'%in. Louvred for
ref 12P5/1. : - :




